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THE CHANGING INDUSTRIAL 
POSITION IN INDIA. 


WE commend to the serious attention of all British 
electrical and other engineering firms who are in- 
terested in the recovery of our trade position in 

India, a special report* which has been made to 

the Government by H.M. Senior Trade Commis- 

sioner, Mr. Thomas M. Ainscough, O.B.E. 

In our electrical export trade in pre-war years 
India occupied a very large place. For the year 
1913 that trade aggregated £1,769,000, nearly 
£500,000 more than the total for Australia and New 
Zealand. The following year was a broken one, 
owing to the war, and the total fell away to 
£784,000. During later years, as both trade manu- 
facturing at home and sea transportation difficulties 
between this country and the East became acute, In- 
dian purchasers were driven to place their orders 
elsewhere, and the United States and Japan were 
alive to the opportunity; of course the Indian buyers 
were. greatly relieved at having these sources of 
supply to which to turn for filling their very press- 
ing requirements. 

The figures which we set out in tabular form on 
another page to-day, will show at a glance how be- 
tween 1914 and 1918 our own electrical exports to 
India fell, and those of Japan, the United States, and 
in some cases those of Holland, increased. The 
greatest successes of Japan appear to lie in electric 
wires and cables, wrought brass, and copper goods, 
while the United States have done well in iron wire, 
electrical and other machinery, prime-movers and 
motors, electric fans, and scientific instruments. In 
most of the items, however, the big difference be- 
tween our own exports in the years 1914 and 1918 
has not been made up for by anybody else. There 
is unquestionably a shortage if one can regard the 
1914 demand for imports as an example of India’s 
requirements in 1918. The figures for the current 
year when Japan has been probably taking advan- 
tage to the full of the opportunity while it lasted, 
when the U.S. electrical export figures have been, 
until recent months, at any rate, scoring records, 
and when British shipping to India has been making 
heroic efforts to return to the normal, should be in- 
teresting. 

If we widen our study to embrace the whole of 
our export trade to India in pre-war days in order 
to indicate the great importance that the country 
possessed for us as a market for our products, we 
find that the total value was £70,000,000 in 1913, of 
which 96 per cent. represented manufactured articles. 
In that year 16 per cent. of the total exports of 
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United Kingdom manufactured goods were shipped 
to India; metals and machinery were included there- 
in amounting to £17,000,000, or 25 percent. of the 
total. These figures represent the former purchas- 
ing power of India in British engineering and iron 
and steel manufactures. The same goods to-day 
would, of course, cost a vastly greater sum, and for 
that reason there is little usefulness in comparisons 
of pre-war and present export values. But the 
figures given, impressive as they are, are small com- 
pared with what our trade might have become had 
there been no interruption due to war, as Indian 
industrial development had little more than begun. 
There is probably no part of the British Colonies 
or Dependencies which holds a more brilliant pos- 
sibility from the trade point of view, as if the 
modern movement in India progresses her vast popu- 
lation will almost certainly increase its demands 
upon us. 

The foregoing circumstances, upon which it 
should be unnecessary to enlarge, render it most 
necessary that we should know as correctly as pos- 
sible what is the situation of affairs to-day so that 
we may study our own position in relation to it, 
and intelligently develop an appropriate and far-see- 
ing policy. Mr. Ainscough’s report is of value in 
this connection. 

It would appear that in framing our foreign trade 
schemes we have to be prepared to abandon many 
of our old conceptions. We are in the midst of 
change at home, but we must know that change is 
not limited to home or to European countries. We 
are assured that ** conditions in India to-day are 
totally different from those obtaining before the 
war.’’ The country is in the throes of an “* industrial 
rebirth,’’ says the Commissioner. What is the trend 
of things, and what does ** industrial rebirth ’’ por- 
tend? One tendency is seen in the determination 
of buyers to purchase locally-made goods wherever 
possible. Our readers are already familiar with 
the similar tendency that is present in Australia, 
where every effort is being made to stimulate local 
industrial production. It is not for us at home to 
discourage such tendencies or to belittle them; yet 
in some departments the volume of new local produc- 
tion may not provide more than the amount of the 
normal increase; in others local manufacturing will 
be economically impracticable. Another point to 
observe is the greater and sustained intensity of 
foreign competition that is anticipated in India. In 
the past our trade position in India was not so 
seriously assaulted by foreign influences as was the 
case with some of our markets; it is not safe to 
reckon upon any such secure position in the future. 
Competition from the United States in machinery, 
metals, hardware accessories, cables, and other lines 
is €xpected to be more severe. We are assured by Mr. 
Ainscough that both the United States and Japan 
have greatly developed their shipping, financing 
and distributing organisations, and their representa- 
tives are actively engaged throughout India to-day 
in securing orders and advertising their wares. In 
regard to Japan, it is stated to be difficult to see 
how any European nation will ever be able to com- 
pete with Japanese low-priced labour in those articles 
where quality is not considered, and where price 
is the sole desideratum. Apparently we need give 
only incidental attention to Germany at present if 
we accept the Commissioner's statement that her 
whole future is so uncertain that competition need 
not be anticipated from her for some years, yet it is 

right to bear in mind that whatever our feelings in 

the West of Europe may be, “‘ there is not the same 


intensity of feeling against enemy States in the East 
as there is among the Allies in Europe.’’ Consider- 
ing all the circumstances, it is not surprising if this 
is so, and nobody knows it, and will take advantage 
of it at the earliest possible moment, more than 
German traders. 

Among the other changes that have developed in 
Indian commerce during the war, we read of a 
gradual change of attitude on the part of the old- 
established conservative, and yet powerful, British 
merchant houses in Calcutta and Bombay. We are 
told that they have amassed considerable fortunes 
without any particular effort, and are consequently 
now inclined to confine their attentions to the most 
lucrative and the least troublesome branches ot 
trade. In short, they are more inclined to handle 
large transactions in jute, tea, cotton, and piece 
goods than in anything else. Then an effect of the 
development of Indian manufacturing operations 
is evident in the statement that large engineering 
agency firms are now so interested in managing 
local engineering works that they cannot be ex- 
pected to pay the same attention to the interests of 
the home engineering firms that they represent; m 
certain cases their manufacturing and their distri- 
buting interests clash. 

It is important to see where this study of the 
situation leads us. We are assured that our large 
engineering makers cannot now rely upon securing 
Indian orders without moving out of London, as 
in the past. They must take ‘a more active part in 
the sale of their own goods overseas, open their 
own branches, and assist local buyers. If a mer- 
chant firm be appointed agent for a British manu- 
facturer it is essential that the latter should simul- 
taneously send out a trained representative, well 
acquainted with every particular of the goods he 
makes; he must give expert advice to buyers, and 
must be prepared to travel widely. ‘‘ The industrial 
development of India is proceeding on the most 
modern. and scientific lines.’””’ The latest and most 
approved plant is demanded, and managing agent 
firms ‘‘ require that assistance and technical advice 
which. only trained engineers and specialists caa 
give.”’ 

Mr. Ainscough holds that the time has come when 
the export merchant in London who has specialised 
on the Indian market, and holds British agencies, 
should open his own offices at the principal ports, 
and set up an active selling organisation throughout 
India. The manufacturer of machinery, plant, and 
articles for which there is a largé and constant de- 
mand, he advises to conduct his own distributior., 
either singly or in group co-operation. But the 
Commissioner is emphatic in stating that the India 
of to-day is a very different place, presenting much 
more difficult and complex problems, from the India 
of pre-war times, and that these circumstances will 
be readily grasped by any British business man who 
undertakes a visit to the country. 


sie THE slow recovery towards pre-war 
Wire-Drawing in the wire manu- 
Satentiien, g industries, due in a large 
measure to labour restrictions, transport 
congestion, and other such difficulties experienced at the 
present time by almost every other important section of 
trade, does not appear to discourage the enterprise of 
the leading firms, who, it is gratifying to note, are 
taping the foundations for great expansion of output. 
ere appears to be little doubt that the demand for 
electrical wires, &c., will increase tremendously in the 
future ; and the large new plants that are now being laid 
down by several of the leading wire manufacturers appear 
to be well justified, and should prove a highly profitable 
enterprise. 
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NATIONAL ELECTRICITY SUPPLY AND FUEL ECONOMY. 


By GEORGE WILKINSON, of Harrogate. 


The problems of heat transmission and distributior 
as practised in America, and to a small extert ‘n 
Europe in the earlier periods, were not all that could 
be desired; they have, however, been progressively 
successful, and they form useful object lessons. With 
modifications complete success can now be secured 
from the outset. The first attempts made were by 
means of exhaust steam from steam power plant, 
but the low pressures available demanded such large 
pipes as to be economically prohibitive in capital 
cost, also much difficulty was encountered, due to 
condensation troubles. Later installations were 
using live steam at about 30 lb. pressure, and num- 
bers of imposing stations have been built containing 
steam heating plants supplying large networks of 
heat distribution for public purposes. Such stations 
have been specially designed and built for this sole 
object with equipments up to 10,000 rated u.p. In 
Detroit, U.S.A., the district served from central 
heating stations is 2} miles long and 4 mile wide, 
and includes the central business district of the city; 
the total length of underground steam mains in 1918 
was 22 miles, and approximately 1,700 customers 
were being supplied; the amount of radiation con- 
nected at that time aggregated approximately 
2,600,000 sq. ft. In the year 1917 a total of 
1,769,000,000 lb. of steam was sold. This steam 
was used principally for heating buildings by means 
of radiators, but a considerable amount was used 
for cooking and water heating put poses: 

It should be remembered that the closer built and 
more compact towns in Great Britain furnish a more 
favourable field for heat distribution than the scat- 
tered towns of America, and there is strong proba- 
bility that once heat distribution was established as 
a by-product of electric power holises, the problem 
would be, not how to dispose of the heat generated, 
but how to find heat enough to meet the demand. 

To simplify the problem and increase the efficiency 
of heat distribution it appears wise to substitute hot 
water having a sensible outgoing temperature cor- 
responding to a pressure exceeding that necessary 
to raise the water to the highest point in the distribu- 
tion network, and in no case less than, say, 240 deg. 
(10 lb. gauge pressure). It would be mechanically 
circulated at such a rate that small pipes for dis- 
tribution would serve, thus decreasing the losses of 
transmission and greatly decreasing the capital cost. 
The distribution would be by means of plus and 
minus mains of equal size, and each service would 
be taken off the plus or hot water main, the 
water being returned through the minus or cooler 
main. Simple and reliable methods are avail- 
able for holding up the circulation in each building 
until the temperature of the water at the outlet has 
dropped to, say, 100 deg. F., when a proportionate 
amount would be released to the minus or return 
main, thus each tenement would receive a spasmodic 
supply, the amount and periodicity thereof depend- 
ing upon the heating, cooking, and hot water re- 
quirements for the time being. The heat distributor 
medium would thus consist of a closed and continu- 
ously circulated body of water. Hot water supplies 
for manufacturing, washing, and domestic use 
would be furnished by simple types of calorifiers 
through which the heat-carrying water would be 
passed and automatically controlled on the same 
lines as the radiators. In this way all scale troubles 
in the exhaust heat calorifiers and the engine jackets 
im the electric power house would be avoided. ‘Ie 

cooler water returned to the power house would 
first enter the cylinder jackets, and thence pass to the 


(Concluded from p. 775.) 


exhaust heat calorifiers, where the final higher tem- 
perature would be added. It is interesting to note 
that some of the best-known British makers of in- 
ternal combustion engines are quite ready to design 
engines specially to furnish heated water as a by- 
product on the lines already described. In localities 
where there were wash-houses, baths, or textile 
works in the vicinity of the electric power house, 
the useful work derived from the fuel consumed 
could be further increased by furnishing hot water 
economisers, of which many types are already made. 
The exhaust gases, after passing through the calori- 
fiers to the emission stack, are still high enough in 
temperature for this purpose, and in many cases it 
would be wise to erect baths and wash-houses in 
connection with the electric supply works. To 
equalise the variation between supply and demand, 
hot-water storage would be provided, preferably in 
tanks in the ground beneath the works, where, if 
properly designed, the radiation losses would be 
very small; this reserve would be drawn upon or the 
storage increased as determined by the relation of 
supply and demand To carry over any mishap, 
shut-down, or the like, oil or gas-fired calorifiers 
would be provided. It is obvious that in hot weather 
the heating demand would be greatly diminished, 
but during this comparatively short period of the 
year, more consumers would be supplied for heating, 
cooking, and washing; thus the irksome summer 
kitchen fire would be abolished from the house. 
This would tend to level up the summer supply. 
The levelling process between supply and demand 
would also be assisted by the fact that the deman‘ 
for electric supply is less during the summer. In 
extreme cases the well-known and too frequently- 
used methods of heat diffusion could be resorted to 
for getting rid of any temporary superabundance 
(if any). 

The scope of this article does not allow of more 
detail, but probably sufficient has been said to in- 
dicate the general method of usefully employing 
heat and saving ruinous waste. 

Reverting to the question of inadequate size and 
power of internal-combustion engines, it is obvious 
that large super-stations, with their super-size 
generating sets, and their enormously costly extra- 
high-tension lines, will no longer be required. Pro- 
gress lies in the development of supply stations 
adjacent to the actual supply area with units up to. 
say, 10,000 H.P., and after all a truck load of coal or 
oil, or an underground pipe line, to such centres ‘s 
in most cases a better proposition than an extra- 
high-tension electric supply main, apart from the 
question of fuel economy. 

Internal-combustion engines are already made up 
to 3,000 or 4,000 H.P., and although simplification of 
design and increase in power is still needed, there is 
little doubt that the manufacturers will prove equal 
to the task when the demand is made evident. The 
gas turbine for large-sized generators is a proposi- 
tion which merits more attention. Probably the 
solution of the problem will be found in the sub- 
stitution of a pure solidified fuel, containing all the 
elements of combustion, for the present practice of 
compressing each gaseous charge in a_ cylinder 
before firing. 

One of the wisest courses the Government could 
take would be to appropriate a portion of one of the 
many millions they are proposing to spend on super- 
stations for the purpose of setting up a model works 
equipped with the best internal-combustion plant 
our experts can evolve, plants being put down both 
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for oil and gas consymption. Doubtless the Govern- 
ment could have their choice of towns.’ Any focal 
authority would lend hearty support to such a scheme 
of cheap electric power and heat supply.’ Such a 
model power house would have, amongst. others, 
the following characteristics : — 

1. It would be silent in operation. 

2. There would be no smoke, smell, or steam 
vapour. 

3. The gas or oil would preferably be transmitted 
to the power house by a pipe line, thus dispensing 
with the nuisance of fuel cartage and the removal of 
cinders and dust. 

Demand always stimulates supply, and there is no 
practical reason why such model works should not 
be completed in a comparatively short time, and in 
the meantime development can be met by judiciously 
extending existing stations, and building additional 
works of suitable size, where the demand can be 
met in no other way. 

Super-stations demand numbers of sub-stations; 
let the Government decide to make these sub-stations 
generating stations instead. 


In the Sheffield Report the final conclusion and 
recommendation reads as follows :— 

“In the course of our investigations we have 
been impressed -with the essential importance of fuel 
economy. In our opinion it is of prime importance 
that this, district should adopt such a general policy 
and lay-out of plant and mains as will eventually 
secure the lowest fuel cost. Both from the point 
of view of the future commercial prosperity of the 
district, and from that of national coal conserva- 
tion, it is essential that this aspect of the question 
should be given. full consideration.” 


With this statement all will agree, but its realisa- 
tion will not be effected by any system which em- 
ploys the major portion of the heat of the fuel in 
raising the temperature of our river and coast 
waters. Let it rather be employed to ‘fill other 
equally important requirements which exist in every 
district where electricity is called for. It is up to 
the profession, on behalf of posterity, as well as 
for this present generation, to see that this is 
achieved. 


IF | WERE A SALESMAN 


By ERNEST Cc. M. 


(ELECTRICAL, OF COURSE). 


McKINNON, A.M.LE.E. 


SEATED at an office desk almost all the year round, one is 
at times apt to yearn for the salesman’s life, with its greater 
opportunities for mind broadening, maintenance of good 
he&ilth, and social activities. 

This feeling may be the natural discontent of human 
nature, and salesmen are doubtless, on occasion, reduced to 
moods of depression in which they would gladly exchange 
their gaudy-coloured string of incidents for the colourless 
monotone of the office, works, or central station. 

It may be the height of presumption to imagine that as 
a salesman one would prove a shining success, but 
experientia docet, and it is surely « valuable experience to 
have the advantage, while interviewing an apparently 
never-ending army of commercial gentlemen, of observing 
and recording all the admirable traits of the apparently 
successful salesman, and all those little points where the 
unhappy class of the mediocre just fail to favourably 
impress. 

The following impressions formed by the writer may 
be of interest, even if somewhat chimerical. 

The successful salesman should be a specialist in his 
particular branch, and this implies a thorough practical 
training and a sound theoretical education. 

(Qualified engineers should be sent to interview engineers. 
Let them be accompanied, when necessary, by a salesman 
who can discuss prices, but the man who is strong on figures, 
but weak on technical points, is terribly handicapped, and 
his firm suffers accordingly. 

The successful salesman should have a good address—no 
ostentatious display of jewellery and “loud” clothes, but 
well groomed and barbered, clean linen, neat quiet clothes 
and smart shoes, all harmonising to give such a distinctive 
air of prosperity, that the parties interviewed mentally label 
him “ lucky fellow,” instead of “‘ poor devil.” 

This asset is so important that the writer suggests in all 
sincerity that companies should allocate a fixed sum per 
annum—and insist on its being expended—to the clothing 
account of their sales representatives, charging this, very 
reasonably, to the advertising account. 

Organisation is an admirable asset for the successful 


‘salesman. This may be divided into several headings, of 


which the following are only a few :— : 

(@) Gettiny Hold of the Right Man.—What is the sense 
of wasting time and eloquence trying to impress an assistant 
when competitors gain interviews with the man who has the 
placing of orders ? 

(¥) Calling al Suitable Hours.—These naturally should 
be suitable to the purchaser, One hour for the morning 


mail, one for luncheon, and one for signing letters, &c., 
still leave several hours during which the salesman is less 
unwelcome. The office hours, meal hours, and early-closing 
days (if any) of the various firms should be docketéd. 

(ce) Recording all Essential Details. — A salesman’s 
memory should be carefully trained, or he should take very 
complete notes. , 

(d) Catalogues.—He should keep his company advised as 
soon as ever its catalogues show signs of obsolescence to 
a degree causing comment by the customers. An up-to- 
date catalogue is.one of the salesman’s best weapons. A 
catalogue plastered with insets, errata slips, notifications of 
advances and reductions (rare) in prices is an abomination 
and a snare. He should, therefore, educate his company to 
the customers’ requirements. Let him suggest, recommend, 
beg, urge, request, demand, and insist in turn until he has 
the necessary up-to-date catalogues, with the actual articles 
described and priced which he has tosell. 1f all his efforts 
are in vain, he has at least the satisfaction of knowing he 
has done his best, and he can either follow the example of 
Cabinet Ministers, who, when they cannot have matters all 
their own way, resign, or he must do what presumably moet 
of ‘his British confréres have to do—be resigned. 

Shop-soiled catalogues are best sent through the post, so 
that the postal authorities may be unjustifiably blamed for 
their tired appearance. If the salesman prefers to be able 
to produce something from his official looking attachc-case, 
the catalogues should be kept in a different compartment to 
that used for railway refreshments. A squashed currant, or 
stains of butter and ham fat, detract from the freshness 
of the catalogue. 

Vices are acquired by opportunity, but virtues may be 
inherent, and should be developed by the would-be suc- 
cessful salesman. A suitable selection from the following 
would always be useful stock-in-trade:— 

Optimism.—The successful salesman should appear invari- 
ably cheerful. We—the long-suffering interviewed—do 
not want our dulness deepened by the domestic troubles of 
the salesman, the wickedness of competitors, or the short- 
sighted failings of his employers. " 

Patience—No one should let his angry passions rise 
while waiting on the mat for the convenience of the busy 
man, or the resulting’scowl may “get: his back up.” There 
must be profitable ways of spending the time. The com- 
missionaire’s’ goodwill is frequently worth cultivating, and 
a little attention given to the lady typist usually reaps 
its own reward. oh 

Persistence without Aggression.—As an -example, it 
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should not suffice to be put. off with put-offs such as 
“ Nothing to-day,” or “‘ Mr. is engaged,” or “ We will 
let you know when there is anything”; nor is it really 
something attempted, something done, just to drop a 
business card through the letter slot if the call has a time 
lag to the office hours, 

Thoroughness. and Reliability —A chance should never 
be given for a bargain to be upset through misunderstand- 
ings on the part of the salesman. If a customer writes to 
a firm re a quotation or order, “I was given to understand 
very clearly by your Mr. X,” and the firm, very reluctantly, 
has to contradict Mr. X, the customer's confidence in the 
salesman is weakened. 

Cenuineness.—This borders on, but is hardly the same, 
as the above attribute. There is always a feeling of reserve 
when dealing with a man who has the reputation of not 
being genuine, who is lavish with promises, with no real in- 
tention of carrying them out. Promises made must be — 

Attentiveness to Customers.—lIt is very desirable that the 
salesman should act as a buffer between the customer and 
the contractor. He should carefully prevent formation of 
the impression that his interest slackens off after orders 
have been placed. 

He should not encourage prospective customers to imagine 
that their credit will be unchallenged. It is bad for future 
relations if a salesman takes orders which are turned down 
at headquarters on the question of credit. How much 
better if the salesman be empowered to deal, under clearly 
defined limitations, with terms of payment which he can 
settle with the customer at the placing of the order. 

Affability and Sympathy.—These carry a salesman far. 
One good turn deserves another. It does not cost much to 
be obliging. Friendly hints of business to be obtained, 
and of openings for juniors, encourage good fellowship. 

The commissionaire at a large central station tells how 
the boot-repairing bill of his family has been greatly 
reduced by a-hint given him by a sales engineer, while 
waiting his turn. A little act in itself, but that engineer 
now always knows when to cacch his man, without having 
to wait. 

Candowr.—The salesman should keep his employers fully 
posted about the difficulties he has to encounter. It is 
inconceivable that a salesman can “ make good ” with every 
firm he calls on. It then rests with headquarters to decide 
if a special envoy should be sent to the recalcitrant 
parties. 

Tact.—However welcome a salesman may be on arrival, 
it is tactless to outstay that welcome. Having concluded 
uny business and sociabilities, the interview should cease, 
and time-tables can be consulted outside. This is far 
preferable to suddenly discovering that there is no train for 
45 minutes, and sitting down again, thereby probably 
wasting the time and wearing out the patience of a business 
friend. 

Provincial salesmen should remember when privileged to 
“work” London that they may have to deal with super- 
cilious, if not super-men. 

London sales gentlemen favouring the provinces with 
their enlightened presence should be compassionate to those 
whom they may inwardly disdain. 

They should also bear in mind that reports about the 
splendour of the Marble Palace on the Embankment do 
nol constitute news from home to country members, but 
are more likely to scarify a barely-healed sore. 

Playing the Game.—Insinuations and innuendos about 
competitors are bad form, and are difficult to combat, 
if in time inducements lead to the salesman travelling for 
one of the maligned competitors. 

The annual distribution of tobacco, which, the writer 
understands, is still practised by a few firms (!), savours of 
insidious bribery, or blackmail. 

Versatility —The one-theme artist proves wearisome, 
whether it is on the weather or inquiries for the family’s 
health. Surely there can be something fresh and real to 
talk about, and so rouse the interest of the bored. “ Props ” 
do vitalise, but it is only an evanescent popularity which 
is merely achieved by the promiscuous distribution of 
diaries, match-boxes, paper-weights, and letter-openers. 

Imperturbability.—T be salesman should be ready to stand 
chaff, but not submit to bullying. 


The tale is told of a man who called on a blustering 


sng customer, and was received with a gruff “ Well ! | 


o the b——- h——- do you represent ?” 

His ready reply, presenting his firm’s card, “ These 
b—— fools!” is said to have formed the foundation for 
satisfactory business relations. 

Self-Confidence.—A little bounce is harmless, and is a 
good substitute for the skips of Home-trade commercials. 

If the salesman’s value of his own ability is not over- 


estimated, and he has good wares to sell, what is there to | 


be downhearted about ? (ra/fty competitors? Sarely not! 

Let. him build up a connection by his own personal 
efforts and merits, without groping for influence and 
inflated sales by the aid of secret signs and ju-jaic hand 
shaking. Let him grip his duties, grasp his opportunities, 
and be square to a// men, and he need have no fear of 
being squeezed out by hidden influences. 

Moderation.—The salesman should be clear and concise 
in his explanations, and talk in reason. He should not 
aspire to the dubious rank of High Priest of Hot Air. 

Verbosity is confusing and irritating. Manners mark a 
man, mannerisms mar him. Moustache curling, head 
scratching, finger nail inspection, the nose tapping of the 
hyphenated Teutonic traveller, and the imaginary harp- 
twanging of the Jewish gentleman, are distracting 
mannerisms. 

Expressions such as “do you see,” “don’t you know,” 
“as it were,” and “my dear Nir,” repeatedly interposed in 
explanations and arguments, are as irritating as they are 
unnecessary. 

He should avoid being too scientific. There is a sound 
moral to be deduced from the instance of a certain 
canvasser who was endeavouring to convince an old butcher 
of the advantages of electric lighting. ‘“ Well!” said the 
butcher, “I don’t kaow anything about these ’ere units 
that you keep talking about, but 4d. sounds a lot for one 
of !” 

The successful salesman should be a polished raconteur, 
and even if he has no sample goods, his stock of stories 
should extend over the whole prismatic scale. 

A man accustomed to strong meat wearies quickly of 
slops3. For this reason it is very useful to ascertain 
(indirectly, of course) the nationality, religious belief, and 
week-end pursuits of the various “ men to see.’ He should 
never go too high on the scale with heads of firms in the 
presence of their subordinates. Business dignity must be 
maintained. 

If in doubt, however, about Corporation officials and 
chief engineers in general, it is fairly safe to veer towards 
the violet, unless they are known to be Primitive Methodists 
or Presbyterians. 

He should endeavour to give new anecdotes every round. 
This should not be difficult, as the stock available appears 
inexhaustible ; but caution is necessary. 

If he tells a Welshman the same story on two consecutive 
rounds, it is a favr pas. In the interim it has become his 
own story, and if he brings it out first it is etiquette for 
the salesman to raise a smile, and swallow in silence the 
discomfiture of one of his best being thus ruthlessly filched. 

Another useful hint is given in the strictest confidence. 
We Scotchmen rarely see the joke in a clever story at the 
first time of telling, and after it has been explained to us, 
we like the story to be repeated, so that this time we can 
laugh at the right point. 

An excellent, if slightly risque, little story, illustrating 
this, is the following :— 

(Deleted. The author went right off owr prismatic 
scale.— Eb.) 

The successful salesman should be a “ sport.” 

His ability should not be gauged by his capacity for beer, 
nor the strength of his arguments by his tobacco consump- 
tion. If, however, he is willing to participate in innocent 
amusements, and is able to excel in manly sports, his popu- 
larity is assured. For him all doors are open with the 
welcome “Hullo! Here’s good old ——!” instead of 
that repelling “Oh! Dash! Here’s that old ——! Tell 
him I’m out!” duly conveyed to the unhappy wanderer on 
the mat. 

The salesman should try to cultivate a bold literary 
style. Drafts of his suggested reports to prospective 
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customers will then probably be used in extenso, and he is 
thereby assured that his conclusions and arguments are not 
mangled beyond recognition in the official report. 

It is a moot point whether the salesman should be a poet. 
True, he can thereby beat the big drum, or, perchance, 
attain a one day’s prominence in electrical circles, on the 
drum of a popular calendar, but poets are notoriously bad 
company, and besides, he is entering into competition with 
central station and other engineers, whose efforts may thus 
be crowded out, so much so that the writer ventures to 
conclude this article by smuggling in one of his own efforts 
in the hope that the Editor won’t notice it. [But he did 
notice it.—Editor. | 


A WEEKLY WORKS COST BOOK. 
By INTERESTED.” 


Now that the great war is nearly over, one wonders 
if our troubles ever will be in a similar happy state. 
Certainly those in charge of electricity supply under- 
takings wonder if coal is ever really going to 
cheapen, or if industrial conditions will eventually 
allow of some reduction in the rates of pay for 


labour. How now that oft-repeated cry of cheap 
electricity for the masses at $d. per unit? Increased 
charges for energy supplied are one way of some- 
what mitigating the worry, but such advances some- 
times reflect economy on the quarterly accounts. 

The major portion of what may be termed the 
temporary war load disappeared at or soon after 
the termination of hostilities; and idle plant is bad 
for business, whatever excuses are provided. Neces- 
sity demands increased sales of electricity, and the 
prudent company or local authority will not advance 
its rates for supply higher than necessary, after 
careful survey of its position and future prospects. 
Under any conditions the value can hardly be exag- 
verated of watching very carefully properly recorded 
statements of actual costs week by week. The chief 
is thereby able to prune immediately where neces- 
sary, without waiting until the accounts advertise 
that something heavy requires removal. 

The book here illustrated presents working costs 
week by week, both wages and material, and pro- 
vides in detail the expenditure at a glance each week 
end, and by its completeness enables a real hold to 
be taken of all money spent. Excepting such items 
as legal, interest, and sinking fund, &c., the figures 
are as near complete as it is possible to provide in 
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a weekly form. Space is provided for each month 
to be totalled independently of the quarterly figures. 
Such items as petty cash and sundry accounts for 
work done are only added quarterly, as will be seen 
from the illustration. The bottom space is reserved 
for the figures of the corresponding quarter of the 
previous year for purposes of comparison. 


THE ENTZ ELECTRIC 
TRANSMISSION SYSTEM IN THE 
OWEN MAGNETIC CAR. 


By F. H. HUTTON. 
(Author of ‘‘ Electricity and the Motor Car.”’) 


In the EiecrricaL Review dated November 7th last 
appeared the following passage: ‘‘ Under the head- 
ing of a * Mysterious Motor Car’ the Daily Mail 
recently published an article concerning an electro- 
magnetic clutch. It appears that the contributor 
is investigating automobile matters in the U.S.A.; 
in New York he was taken for a ride in a machine 
fitted with an electro-magnetic clutch and a sepa- 
rately driven dynamo-battery set probably for excita- 
tion. The feats accomplished during the drive are 
described as including the climbing of a steep hill, 
standing thereon without the application of the 
brakes, rapid acceleration and retardation, absolute 
freedom from skidding, noiseless running, creeping 
speed, &c., &c., &c., certainly a remarkable per- 
formance, but it is difficult to extract anything 
definite from such a journalistic effort as that before 
us. The most definite part of the story as published 
seems to be the following: ‘One engine to whose 
flywheel is attached one large magnet. Within the 
poles of this magnet is an armature which is attached 
to the propeller shaft. There is a second armature 
and a small battery. There is neither clutch nor 
gear box. The first armature does not touch the 
magnet. Nothing but air joins the engine to the 
back axle.’ Electro-magnetic clutches are not new, 
but if there is anything really new about this Ameri- 
can device we should like to hear more about it.”’ 
As you truly remark, it is difficult to extract much 
definite information from such flights of journalism 
as quoted from the Daily Mail, but by the exercise 
of a little imagination it would seem that the car 
referred to is none other than the Owen Magnetic. 
This most interesting development of electric trans- 
mission is not exactly new, the Owen Magnetic car 
having been running in America for some years, 
and being an outcome of the former Germain system. 
The Owen Magnetic is euphemistically described by 
its makers as ‘‘ the car of a thousand speeds,’’ and 
while making due allowance for natural enthusiasm 
on their part, it must be admitted that the principle 
is extremely interesting, and is a step along the 
path of progress in the way of substituting the re- 
fined methods of electric transmission in motor cars 
for the ** brutal’ though effective system of sliding 
mechanical gears. The system actually employed 
in the Owen car is that known as the Entz, and, 
briefly, consists of two electrical units, one occupy- 
ing the usual position of the fly-wheel which for 
convenience is called the generator, and the other one 
further aft, placed in the usual location of the gear 
box, which we will call the motor. There is also 
a small battery for lighting and starting purposes. 
The field magnets of the generator revolve with the 
engine, and, in fact, act as a fly-wheel; the armature 
is attached positively to the propeller shaft. The 
field magnets of the motor are stationary, being 
fixed to the frame of the car, but the armature is, 
like the dynamo armature, connected to the propel- 
ler shaft. In any case, therefore, the two armatures 


run at propeller shaft speed while the dynamo field 
magnets run at engine speed and the motor field 
is fixed. 

Consider first the action of the transmission on 
what corresponds to high speed gear, i.e., the 
normal running position. The motor, considered 
as part of the transmission, is then out of action, 
all its duties being then confined to generating a 
small current for battery charging by means of a 
special shunt winding provided for the purpose. 
The generator, however, is, during this time, acting 
as a magnetic clutch generating its own power by 
means of a slight difference in speed between the 
rotating field and the armature. For example, these 
speeds may be 1,060 and 1,000 respectively, the dif- 
ference of 60 R.P.M. between the relative speeds 
being sufficient to generate enough power to cause 
the magnetic grip between the two. If a slight 
gradient is met with, the slip between field and arma- 
ture increases slightly, which in turn generates more 
current and strengthens the grip. In this normal 
running position, therefore, there is no mechanical 
connection between engine and road wheels, all the 
power being transmitted through the magnetic 
clutch, which generates its own power, through the 
slight amount of slip which is always taking place, 
more or less, according to the road resistance en- 
countered. 

Now go to the other extreme and consider the 
action on what corresponds to the lowest gear. In 
this position a large amount of slip takes place, that 
is, the engine with the field magnets continues to 
run at its speed giving maximum power, while the 
armature, being attached to the propeller shaft, is 
much retarded. A large current is, therefore, gene- 
rated, which, in addition to causing the magnetic 
grip of the clutch, is also switched on to the motor 
unit, and is there employed to help in turning the 
propeller shaft. The more slipping takes place 
between field and armature of the generator the 
more current goes to the motor to increase the 
torque on the shaft. We have now considered what 
takes place on high and low gear respectively. In- 
termediate positions are obtained by switching more 
resistance gradually into the motor circuit, which 
has the effect of increasing the grip of the clutch, 
and so tending to make the propeller shaft run 
nearer to engine speed. Five positions are provided 
for intermediate speeds in this manner. For start- 
ing, current from the battery is switched on to the 
generator, causing the generator to “‘ motor”’ and 
start the engine. 

Another position of the regulating switch provides 
for a boostirig charge being taken from the genera- 
tor to charge up the battery if this has become 
unduly low; it is only intended for emergencies, as 
the battery is normally kept charged from the 
‘*motor’”’ unit in the high gear running position as 
previously explained. 

Another feature of the transmission is that it pro- 
vides an electric brake which will keep the speed 
of the car down to 15 or 20 miles an hour on any 
gradient automatically, in the following manner. 
If the controlling lever is put into neutral position 
while the car is running on top gear, then the heavy 
current generated by the series windings of the 
motor is switched into a resistance, and so produces 
the braking action, which varies as the speed of the 
car. A smooth acting and silent brake is thus pro- 
vided without any mechanical wear. In another 
way an electric brake is provided which can be used 
to hold the car from running backwards on any 
gradient without the use of mechanical brakes, for 
by putting the control lever in the position where 
maximum clutch slip is allowed and running the 
engine slowly, a balance can be obtained between 
the power of the engine and the force of gravity on 
the car which will just prevent the car from running 
backwards. This is undoubtedly the feature referred 
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to by the Vaily Mail journalist in his fancilul ac- 
count. 

The following extracts from an article in the Auto- 
mobile on the Entz transmission are interesting : — 

‘* Perhaps it might be said that the magnetic trans- 
mission is to the chassis what the pneumatic tire is 
to the wheel. It does not add so much to the com- 
fort of motoring as does the pneumatic tire com- 
pared with a steel tire, but the utter absence of all 
sense of hardness is very similar to that given by 
the pneumatic tire. ... 

‘* The car handles more as though it had only one 
speed. There is a throttle pedal which operates 
normally, and above the steering wheel is a lever 
very much like the usual throttle lever. If opening 
up on the accelerator pedal is not enough to meet 
the road conditions of traffic or gradient, then the 
lever is pushed along an inch or two, and the car 
gathers way just as though a second gas feed had 
been put into commission or a few more cylinders 
added to the motor. . . 

‘The principle of operation is really that of the 
clutch. The Entz transmission is an electro-mag- 
netic clutch which is always slipping, sometimes a 
great deal, sometimes very little; and the energy 
dissipated by the slip is caught to be used up again 
later on... 

‘‘There is no mystery about the action of the 
transmission whatever. What cannot be put into 
words is the really remarkable difference between 
driving a car with this transmission and an ordinary 
car. One most curious effect is that if the foot is 
taken off the accelerator pedal the effect is equivalent 
to releasing the clutch of an ordinary car. The 
engine is totally disconnected as soon as the mag- 
netic grip lets go, and this it practically does as soon 
as it gets down to idling speed. .. . 

‘* While ordinary hills can be taken without touch- 
ing the control, the wide range of speeds allows a 
very rapid acceleration up hill if starting on the 
grade, because the engine can be allowed to run up 
to 1,000 revolutions or so, and then the control lever 
pushed slowly forward. As step by step it passes, 
the engine speed holds more or less constant at its 
power peak position, and the car gathers speed.” 


A NEW ELECTRIC WINDING ENGINE, 


A NeW winding plant of a modern type, which, though not 
claimed to be original, is unique in the county of Northumber- 
land, was recently put to work at the Cowpen Coal Co.’s 
Isabella colliery. The winding engine is operated and con- 
trolled on the Ward-Leonard system, the electrical energy 
being supplied by the Northern Counties Electricity Supply 
Co., Ltd., being 3-phase, 40 cycles per second, and at a 
pressure of 2,750 volts between phases. The engine is re- 
quired to raise ultimately 150 tons per hour, and at present 
120 tons per hour from a vertical depth of 900 ft., the weight 
of the cages and ropes being balanced. There is one decking 
level, and decking is done without the assistance of mechani- 
cal appliances. 

The winding plant is fitted with a cylindrical drum 10 ft. in 
diameter, of sufficient width to accommodate the necessary 
4.5-in. circumference winding ropes. ‘The brakes are of the 
post type disposed one on either side of the drum. Both 
brakes are applied by means of weights, and are held off 
the brake rims by a compressed air brake-engine operating 
at 50 lb. per sq. in. air pressure, the air being supplied either 
from a self-contained, electrically-driven compressor forming 
part of the plant or from the main pit supply. 

A vertical depth indicator is attached fitted with two pointers 
and a warning gong, driven by means of machine-cut gearing 
and arranged for automatically retarding and stopping the 
winding motor in case of overwind. Other electrical and 
mechanical safety appliances achieve such results as: (1) 
Stopping the winding motor and applying the brakes in case 
of failure of supply to the converter set. (2) Stopping the 
winding motor and applying the brakes in case of failure 
of exciting current, or should the air pressure fall below 
50 lb. per sq. in. (3) Making it practically impossible for .the 
driver to raise the cage higher than a pre-determined distance 
above the keps, which in this instance is 3 ft. As a further 
protection. against overwinding, end-limit switch gear is fixed 
in the head gear which contacts with the cage, releases: an 


emergency brake, and stops the engine in the remote event 
of the cage travelling beyontl the: 3- ft. mark. 

The Ward-Leonard set ‘is of the 3-bearing type, the present 
motor being constructed. for an output of 445 Kw. when 
running at a speed of 590 x.P.M.; the bedplate is designed 
to accommodate the permanent driving motor which will be 
wound for a speed of 800 r.e.M:, and give an output'of 550 Kw. 
The winding motor is of the direct-current, open Vv 
type, and is fed direct by the Ward-Leonard variable-voltage 
dynamo. The speed with full pressure applied to its terminals 
under present conditions is 53 R.P.M. for an output of 120 tons 
per hour, the ultimate speed being 70 R.P.M. for an output of 
150 tons per hour. A Kapp phase compensator of Messrs. 
Sandycrofts’ make works in conjunction with the motor and 
the Ward-Leonard set. 

The control gear includes a controller for the field of the 
Ward-Leonard dynamo with about 150 steps, combining an 
arrangement for automatically reducing the field of the wind- 
ing motor to 25 per cent. of full when. the engine is standing, 
and also an emergency switch for breaking the field of the 
W. L. dynamo. A direct-current brake magnet for working 
the trip gear on the emergency brake, as well as a@ maximum 
relay to actuate the brake magnet should the armature cur- 
rent exceed a maximum, together with a minimum cut-out 
in series with the field of the winding motor, is provided. 
The driver’s control frame is suitably placed, and fitted with 
all the necessary levers capable of easy manipulation. A re- 
cording tachograph, speed indicator, ammeter, and - volt- 
meter are fixed in full view of the driver. ‘ 

The erection was completed in August, 1914, but-owing 
to war conditions it was deemed inexpedient to commission 
the plant until about the middle of November of the present 
year. The steel pulley framing and structural work, as well 
as the housing and foundations, were all carried out to the 
plans and designs of the coal company’s engineering staff. 
This electric winding engine is working in every way satis- 
factorily, and_supplants a vertical condensing steam: winder, 
which has done good service for a period of 70 years. 

We are indebted to Mr. C. Hunter, chief engineer, for 
supplying the details set out above. 


A SYSTEM FOR THE RECEPTION OF 
CONTINUOUS WAVES. 


By, Lieut. JOHN SCOTT-TAGGART, » 


(Paper read before the Wiretess Society or Lonpon. 
Abridged.) . 
THE arrangement to be described is of interest largely because 
it solves in one way the problem of producing a continuous- 
wave wireless receiving circuit eapable of *‘ stand-by” and 
“tuned adjustment combining ease of manipulation and 
high selectivity. In addition; the circuits may be adjusted 
so as to reduce radiation to a negligible value. ~ The complete 
arrangement was designed by the author and used for certain 


. special artillery communications during the fighting of 1917 


and 1918. As evidenced by reports, it proved of exceptional 
value in battle, and overcame the difficulty, previously experi- 
enced, of interference by neighbouring ** spark’ stations: On 
several occasions communication was steadily maintained with 
a forward station 15 km. away, although a 2kw. \spark set 
Was operating within 500 yards of the continuous-wave receiv- 
ing station and working on a wave-length only slightly 
different. 

The arrangement may be divided into three essential cir- 
cuits A, B, and C, fig. 1. The circuit B is of the usual type. ° ‘An 
aperiodic retroactor coil L, is coupled to a variable inductance 
L,; this coupling is made variable, and if sufficiently tight will 
cause the circuit B to oscillate of its own accord at a frequency 
determined chiefly by the value of the condenser c,. ‘The fila- 
ment of the vacuum tube v, is heated by a six-volt accumu- 
lator B, through a rheostat R, of about five ohms resistance. 
A plate battery nH, of about 60 volts and the primary 1, of a 
step-up transformer T, T, are connected as shown, @ fixed con- 
denser C,, of about 0.008 mfc. bemg connected across H,, and 
T, in order to by-pass the high-frequency component of the 
plate current of v,. 

The portion A is exactly the same as B except that no aerial 
or earth connection is made. The filament of v, is heated by 
current from the common accumulator B,. A double change- 
over switch s enables any low-frequency current supplied by 
T, or T, to be applied to an audio-frequency or note amplifier c. 
This circuit C possesses an inter-valve step-up transformer T, 
T,, a telephone step-down transformer Ts Ts, a pair of low- 
resistance telephones T, a plate battery H, of 60 volts, a fila- 
ment-heating accumulator B, and other features which will 
be understood by reference to the figure. 

The circuit A is placed near the circuit B so that an inductive 
effect is obtained. The distance between a and B should pre- 
ferably be variable, and for eliminating interference the 
author has placed A as much as six feet away from B, although 
one to two feet is more usual. 

_While listening-in,” the switch s is placed over to, the 
right, and all reception is accomplished by means of the B 
cireuit.. The coupling between L, and 1; is adjusted’ until the 
circuits commence to oscillate of their own accord. By adjust- 
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ing C, the tuning of the aerial circuit and the adjustwent of 
the local frequency are, accomplished simultaneously, and 
signals from an external C.w. transmitting station are ‘easily 
picked up. It is to be noted that signals will only be heard if 
the local frequency is either greater or less than the incoming 
frequency by between 100 and 4,000. Beyond these limits the 
beats produced will, for all practical purposes, be inaudible. 
By gradually ine reasing the capacity of C, continuous-wave 
-ignals are first heard In T as a high note, which will gradually 
decrease as the capacity of c, is increased. A silent point will 
ultimately be reached, and under these conditions the local 
frequency will equal the incoming frequency. The aerial cir- 
cuit will now be exactly tuned to the incoming frequency. 
\s the value of c, is increased still further, beats will once 
more be formed, and a note will be heard which will gradually 
increase in pitch as the capacity of c, is increased, until it 
passes the audible-limit. 

The signal strength obtained on this circuit B will depend 
to a certain extent on the value of the coupling between L, 
und L,, the plate voltage, and the filament current. The 
cunulative method of grid rectification is employed, a grid 
condenser C, of about 0.0008 infd. being shunted by a resist- 
ance R, of about 3 megohms. Apart from the correct choice 
of a suitable operating point on the grid and plate current 
curves, We are also concerned with the correct adjustment 
of the amplitude of the local heterodyning oscillations. This 
adjustment cannot conveniently be made, a disadvantage 
which is keenly felt. 

It will be seen that for a beat note to be produced, the 
aerial cireuit must be slightly mistuned, in order to produce 
local oscillation of a frequency differing from the incoming 


S 


A 


or decreasing the filament current of v,, so as to prevent v, 
from oscillating, and then switching s over to the left and 
retuning on the circuit A, which is made to oscillate. The 
complete arrangement.now acts as if an aerial circuit were 
very loosely coupled to the oscillatory circuit L, c,. The fila- 
ment or plate voltage of V, may be dispensed with, and signals 
will still be heard if the circuit a is tuned to oscillate at a 
frequency slightly different to the incoming frequency. Owing 
to the very loose coupling between L, and L, spark signals 
suffer in amplitude to a much greater extent than continuous- 
wave signals which persist. Another advantage of the ar 
rangement is that the energy radiated from the aerial 1s 
merely that induced by the circuit a, which is a negligible 
amount if the distance between A and B is considerable. The 
chief disadvantage of the arrangement lies in the fact that 
considerable inefficiency is caused by the impedance of the 
mistuned circuit L, C, 

A further develope nt which leads to much louder signals 
is to adjust the B circuit to the pre-oscillatory or subgenera- 
tive condition immediately preceding self-oscillation, by in- 
creasing the coupling of the retroactor coil L, or the magnitude 
of the filament current, of which the latter adjustment is 
preferable. The incoming continuous waves are now retro 
actively amplified, a phenomenon which has received scant 
attention as applied to continuous waves. Through the retro- 
active effect, which partakes of the nature of a negative 
resistance, the energy losses are decreased, and the amplitude 
of incoming signals increases, much louder results being 
obtained in the telephones '. 

The ratio between the amplitudes of local and incoming 
oscillations is of great importance, and its effect will be very 


& 
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1G. 1.—D1acram or CONNECTIONS. 


frequency. The incoming waves force themselves into the 
verial circuit in spite of the fact that the latter is out of 
resonance. hile preserving their original frequency the 
oscillations have their amplitude decreased, and cause a loss 
in signal strength which is very noticeable in the case of weak 
signals. The higher heat notes correspond to greater dis- 
parities between the local and incoming frequencies. Con- 
sequently, a high beat note necessitates a very considerable 
mistuning of the aerial circuit, especially in the case of wave- 
lengths higher than about 500 metres. This fact explains 
why the loudest signals are invariably obtained on almost the 
lowest beat notes, since under these conditions the loss of 
eficiency due to mistuning is at a minimum. If this secon- 
dary effect were absent, the loudest beat notes would, in the 
case of an average pair of telephones, have a frequency in 
the neighbourhood of 1,000. 

The advantage of rapid adjustment while making the ar- 
rangement suitable for * picking-up ”’ signals renders it open 
to serious interference from spark stations. Another very 
important disadvantage is that the circuit radiates while 
receiving. The & circuit acts, in effect, as a small power 
transmitter which will cause incaleulable interference with 
other continuous. wave receiving stations within a few miles 
radius. It is safe to say that in nine cases out of ten. the 
local oscillations are far stronger than necessary. Unfor 
tunately, attempts to decrease the oscillating energy usually 
result in stopping the circuits oscillating or impairing the 
detector efficiency of the circuit. 

The disadvantage of excessive jamming mav verv largely 
he overcome by tuning the oscillating B circuit to the silent 
point of signals, decreasing the coupling between L, and L,, 


noticeable on the circuit under discussion, 
considerable variations of the ratio. 

Let us suppose that the amplitude of the local oscillations 
is L and that of the incoming signals is 1. We will readily 
see that the amplitude of the beats will vary from a maximum 
of L+1 to a miniuum of the difference between 1 and 1. 
Suppose that i is greater than 1. Then the average beat 
current, when rectified, will be proportional to 

(t+1) -(u—1))/2= 1. 
Consequently, we can say that when the local current is 
greater than the incoming current the signal strength will 
be proportional to the amplitude of the incoming signals. 
A near-by continuous-wave station would consequently drown 
a distant station. If, however, the amplitude of the local 
oscillations is made less than that of the Incoming waves, the 
beat amplitude will vary from t+t to tL. The average 
rectified current would therefore be 

In other words, unless the local oscillations are weaker than 
the incoming signals, the signal strength is proportional to 
the amplitude of the local current. Consequently, a very 
high-power station would not give any louder signals than 
a weak distant station. This effect is decidedly useful some- 
times to prevent excessive interference 

These theoretical observations are fully borne out in practice 
and many interesting facts may be deduced from circuits of 
the type described here. To determine the frequency at which 
circuits A or B may be oscillating, it is useful to use one of 
the various types of hetrodyning wavemeters which have been 
devised 
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TRADE STATISTICS OF INDIA. 


Tue following figures of the imports of electrical and similar 
yoods into British India in the year ended March 31st, 1918, 
ure taken from the recently-issued official trade statistics; 


details for the year ended March 31st, 


1913-4, being the last 


normal year of trade, are added for purposes of comparison, 
and notes of any increases or decreases are given :— 
The 1916-17 figures were published on p. 143 of our issue of 


\ugust 9th, 191s. 


Ine. 


+ 


4- 


+++! 


++ 


1913-4 1917-8 

Brass, wrought.— £ £ 

From Great Britain ... 19,000 24,000 
Japan 1,000 249,000 
Straits Settlements 5,000 11,000 
Other countries ... 54,000 25,000 

Total 109,000 309,000 

Copper, wrought and unwrought (excluding ore).— 

From Great Britain 667,000 33,000 

Germany 193 000 

France 170,000 8,000 
United States 17,000 
dapan 274,000 351,000 
Other countries ... 13,000 21,000 
Total ... 41,374,000 430,000 

Tron wire.— 

From Great Britain —... 74,000 29,000 

» Germany ... 38,000 

Belgium — ... 15,000 — 
United States... 22.000 221,000 
Other countries ... 93,000 
Total 160,000 343,000 

Prime movers, other than locomotives.— 

From Great Britain oa 512,000 110,000 
United States... 7,000 15,000 
Other countries ... 25,000 16,000 

Total 044,000 171,000 
electrical generators. — 

From Great Britain... 20,000 1,000 
Other countries . . 1,000 1,000 

Total 21,000 

Klectrical motors.— 

Prom Great Britain 83,000 2s 
United States 3.000 18,000 
Other countries... 7.000 1,000 

Tota! 03 17 000 


Machinery, oiher (except leetile, agricultural, 


and printing}.— 


From Great Britain 753,000 235,000 
»  dapan 3,000 41,000 
ltaly 1,000 5,000 

» United States... 35,000 244,000 
» Other countries ... 95,000 30,000 
Total 337,000 055,000 

Other clectrical machinery.— 

From Great Britain 105.000 92,000 
2.000 5.000 
United States 2.000 37.000 
Other countries ... 33,000 4,000 


Total sea 232,000 141,000 

Klectric lamps and parts.— 

From Great Britain 42,000 46,000 
» Holland... a 1,000 40,000 
Japan 1,000 29,000 

United States... 1,000 10,000 
Germany... 9,000 
Hungary... 6,000 
Other countries ... 1,000 2,000 
Totai 61,000 127,000 

Klectric wires and cables.- 

Great Britain 144,000 
Italy 1) 3,000 
Japan 167,000 
United Stutes 3.000 4,000 

», Other countries ... 10,000 1,000 
Total eee 158,000 217,000 


| 


or Dec. 
£ 


250) 
248 000 
6,000 
29,000 


200,000 


634,000 
193,000 


944,000 


15,000 
38,000 
15,000 
199,000 
82,000 


000 


102,000 
38,000 
9,000 


373,000 


16,00) 


16,000 


5500) 
15,000 
6,000 


46,000 


518,000 
38,000 
4,000 
209 000 
65,000 


332,000 


103,000 
6,000 
35,000) 
29,000 


91,000 


4,000 
39,000 
28,000 

9,000 

9,000 

6,000 

1,000 


66,000 


1.000 
2.000 
167,000 
1,000 
9,000 


59,000 


a 1913-4 1917-8 Inc. or Dee. 
Mining machinery.— £ £ £ 
From Great Britain —... 64,000 17,000 - 47,000 

» United States ... 29,000 15,000 14,000 

», Other countries ... 3,000 4,000 + 1,000 

Total 96,000 36,000 
Klectric fans.— 
From Great Britain... 32,000 13,000 19,000 

» Italy 16,000 49,000 + 33,000 

United States... 23,000 75,000 4 52,000 

Other countries ... 11,000 4,000 7,000 

Total 82,000 = 141; 00 + “59,000 


Other clectrical instruments, apparatus, &c. (except 
telegrapi: and telephone materials).— 


From Great Britain ... 327,000 153,000 174,000 
Holland... 14,000 + 14,000 
, Japan a 2,000 81,000 + 79,000 
» United States ... 52,000 44,000 - 8,000 
», Other countries ... 34,000 9,000 - 25,000 

Total 415,000 301,000 - 114,000 

Scientific, &c., instruments. — 

From Great Britain 82,000 51,000 - 31,000 
» France... 3,000 ++ 3,000 
» United States  ... 2,000 35,000 + 33,000 
» Other countries ... 3,000 10,000 ao 2.000 

Total aie 92,000 99,000 + 7,000 

Telegraph construction materials. — 

From Great Britain —... 7,000 6,000 - 1,000 

Telephone construction materials. — 

rom Great Britain — ... 22,000 6,000 - 16,000 
» Sweden... 5,000 + 5,000 

Other countries ... 1,000 2,000 + 1,000 
Total sie 25,000 13,000 - 10,000 


In addition to the foregoing, the following were imported 
as Governinent stores :— 


Instruments, apparatus, &c. (except musical).— 


From Great Britain. 132,000 321,000 + 189,000 
,. Other countries ... 2,000 3,000 1,000 
Total 134,000 324,000 + 

Machinery.— 

From Great Britain — ... 201,000 172,000 29,000 
» United States ... 1,000 4,000 + 3.000 
Other countries ... 2,000 1,000 1,000 

Total 204,000 177,000 27,000 

Tron wire— 

From Great Britain ... 12,000 62,000 + 50,000 

Telegraph construction materials.— 

From Great Britain... 97,000 149,000 + 52,000 

Copper and copperware.— 

From Great Britain 102,000 43,000 - 59,000 
» New South Wales 67,000 325,000 + 258,000) 
,. Other countries ... 1,000 69,000" + 68,000 

Total .. 170,000 = 437,000 + 267,000 


* Victoria £67,000. 


High C.P. Ilacandescent Lamp Fittings,—Io is usual in 
many cases to enclose metal filament lamps of high c.pP. in 
closed fittings. Experience has shown this method to be dis- 
advantageous. A Swedish engineer, investigating the matter, 
has found that it is the rise in temperature which causes the 
rapid diminution in luminous intensity. He ran several in- 
candescent jainps at temperatures of 200 deg. and 20 deg. C.. 
while others cooled by a water-circulation device, were only 
at a temperature of 2 deg. or 3 deg. C. After some hours’ 
er my in the case of the lamps at a temperature of 200 deg. 

. the luminous intensity had dropped considerably, and they 
were unusable after 40° hours’ running, whereas with the 
lamps run at 20 deg. and 3 deg. C.. the diminution of intensit\ 
was inappreciable after this period. This is explained by the 
fact that at high temperature the glass of the bulb becomes 
porous and air enters the bulb. This also explains why, where 
a large number of lamps are arranged close together in adver 
tisement signs, &c., they rapidly deteriorate.--Technical Re- 
view, 
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ELECTRICAL PROGRESS IN JAPAN. 


[FROM A CORRESPONDENT. | 


THERE are splendid opportunities, a great field and future for 
electricity and all its manifold uses and application in Japan. All 
the essentials for a prosperous electrical industry on a large scale 
occur there. The principal towns are populous, wealthy, and are 
governed by public authorities anxious to keep abreast of American 
and European progress, both as regards electricity and all other 
matters, sanitary, paving, sewage disposal, building construction, 
and so on, and, obviously of all these, electricity is the most 
important and most likely to benefit the largest number in the 
most varied ways. To some extent electricity has to compete with 
yas, but the former has nothing to fear from such competition ; 
electricity for all purposes would grow in public estimation, in 
spite of half-a-dozen competitors such as gas. Many readers may 
not realise the extent and importance of Japan, its area in square 
miles is three times that of England, whilst the population farexceeds 
that of Great Britain without including Formosa, Korea, and other 
minor dependencies. The Japanese have all the necessary intelli- 
wence, energy and acumen to take advantage of their opportunities ; 
geographically the country is well placed, a great variety of minerals 
occur, railways, harbours, a most varied climate, an enormous 
coast line, and an active, intelligent population. Most of the 
yreat towns and manufacturing centres where electricity has made 
the greatest headway are situated on the Pacific, or eastern coast 
of Japan, where the climate is more moderate than on the coast 
nearest Continental Asia, which is directly exposed to the north- 
eastern winds coming from the wide plains of Siberia ; whilst the 
other coast benefits from equatorial currents which wash its 
shores, it is also protected by mountain ranges from cold 
Continental winds. 

Electricity must necessarily be more useful to urban than to 
rural population ; those interested in the electrical industry and its 
application, therefore, turn their attention mainly to the towns; 
there are no fewer than 30 with populations exceeding 50,000, of 
which one, Tokyo, has a population exceeding two millions, and 
another, Osaka, contains at least 1,300,000 persons. There are 
many other important and populous towns, which will compare 
with the best-known in Europe—Yokohama, Nagoya, and Kobe, 
with populations not far short of half a million each ; Nagasaki, 
with 200,000 inhabitants, and many with populations of more than 
100,000. In all of them electricity, in its many varied applica- 
tions, is firmly established and extending ; necessarily electric 
lighting and electric power are the most important. 

Many companies are engaged, and a vast amount of capital has 
been invested in electrical enterprises. Within a decade the 
number of companies has increased five-fold and the paid-up 
capital over six-fold, as shown by the figures given below. The 
authorised capital has increased from £12,874,000 in 1907 to 
£21,490,000 during 1917 :— 

Number of 
Year. companies. Increase, 

1907 .. 112 

1909 .. 147 35 

1911 .. 235 88 

1913 385 150 

1914 437 52 


Paid-up capital. Increase. 
£8,090,000 

14,166,000 £6,076,000 
23,669,000 9,503,000 
38,614,000 14,945,000 
44,380,000 5,766,000 

1915 .. 485 48 47,280,000 2,900,000 

1916 ... 520 35 49,900,000 2,620,000 


This list of electrical enterprises in Japan compares most favour- 
ably with a corresponding list of gas enterprises competing and 
covering the same period of time. The number of Japanese com- 
peting gas companies was only six in 1907, and not more than 91 in 
1916 ; whilst the paid-up capital was only £953,000 in 1907 and 
£9,375,000 in 1916. As regards electrical enterprises in Japan, the 
average paid-up capital in 1907 was £72,000, and in 1916 it had 
increased to £95,000, nearly 35 per cent. 

The popularity of electric lighting and power may be inferred 
from the vast increase in supply; the advance has been con- 
tinuous without a set back, as shown by the figures given below :— 

No. of 

electric 
Year. lights. 
1908 1,230,876 
1910 2,141,810 
1912 4,499,627 
1914 .. 7,706,962 3,207,335 177 940 46,600 
1916 9,975,554 2,268,592 200,400 22,460 


For a population such as the Japanese, engaged in every variety 
of industry and trade, electric motors are necessarily indispensable ; 
as soon as they were introduced, and their value understood, the 
demand increased by leaps and bounds, and within a decade the 
number multiplied no less than 22 fold. The electric power 
supplied in Kw., and the horse-power, increased in like manner, as 
will be seen from the figures given below :— 


Electric power 
supplied 
in kw. 
46,265 
75.578 
131,340 


Increase. 
371.733 
910,934 
2.357,817 


Increase. 
13,000 
29,313 
55,762 


Electric motors 
Year. supplied, 
1908 eco 3,975 
1910 one 7970 
1912 ooo 18,092 
1914 eee 35,309 79,964 107,273 
1916 eee 54,064 175,532 235,470 


A comparison of the number of electric motors in use in Japan, 
with the number of gas engincs installed, shows how vastly more 


Electric power 
in kw. 
8,391 

17.241 
32,994 


Horse-power,. 
11,249 
23,111 
44,055 


popular and useful the former are ; in 1908 there were 1,484 gas 
engines, and in 1916 only 2,000 odd, against 54,064 electric motors. 
The average power in KW. per motor has increased between 1908 
and 1916, from two to over three. 

_The electric motors operatiing in factories in Japan may be 
divided into two groups, those actuated by means of electricity 
generated within the factory, and those supplied from an 
outside source. The figures given below, like all others 
referring to electricity in Japan, show steady annual increases 
and a remarkable change of system, thus the horse-power of 
motors worked by electricity generated within the factory 
shows a notable decline from 184,837 H.P. down to 98,222 HP., 
whilst the horse-power of motors actuated by electricity supplied 
from an outside source shows an increase from 98,726 11 P. to 
195,164.4.P. Obviously experience must have shown that the latter 
system is the more economical; the tendency may be for it to 
entirely supersede the other :— 

Electricity generated in Electricity supplied 
the same factory. from outside. 
No. of motors. Horse-power. No.ofmotors, Horse-power. 
993 28,562 1,691 16,959 
1,801 66,844 1,723 26,411 
2,880 121,395 2,286 62,215 
3,535 110,620 3,336 50,319 
3,818 184,837 5,053 98,726 
3,039 79,493 6,935 121,841 
2,892 94,510 8,485 124,759 
98,222 12,885 195,164 


bove may be classified, according to 
the output, iuto groups, including textile factories, iron and 
machine works, chemical works, food and drink factories, paper 
mills, soap, leather and dyeworks, miscellaneous and special 
factories ; most of these groups may be again divided into sub- 
groups, thus the textile factories include spinning and weaving, 
cotton ginning and refining, knitting, braiding, embroidery, silk, 
and others. The machine and iron works include machine shops, 
ship building, carriage making, tool making, foundry, metal and 
metalware making. Food and drink factories include breweries sugar 
and tea mills, rice and flour mills, canning and bottling, and other 
works, The miscellaneous group includes printing and publishing, 
paper and leather goods, matting, and so on. The special factories 
include electrical factories and metal refineries. The largest group 
are the machine and iron factories; it requires in all 5,359 
electric motors of 90,041 H.P.; of these 1,718, yielding 38,736 H.P., 
use electricity generated in the same factory; the other 3,641 
use electricity supplied from an outside source; the main 
sub-groups are the shipbuilding and the foundry and metal- 
working industries. The second largest group of industries using 
electric motors are the textile factories, requiring 75,222 H.P. for 
5,772 machines ; spinning and weaving mills are the largest users of 
electric power in this group. The chemical factories are a good 
third, requiring 70,624 H.P. for 2,209 motors. 

Of these three industrial groups the chemical factories require th® 
more powerful motors, the average being 32 H.P.; the machin® 
and iron factories come next with an average of 16} H.P., whilst 
the textile factories use motors averaging only 13 H.P. each. The 
other groups only require electrical power on a very limited 
scale, the ceramic enterprises are limited to 19,715 H.P., and 709 
motors ; paper mills require 380 electric motors, and 26,648 H.P., 
the miscellaneous factories use 16.433 H.P. for 1,850 motors. Of 
the special factories, those devoted to electrical industry require 
110 electric motors and 22,407 H.p. These details will give some 
insight into Japanese requirements, and may be found extremely 
useful to those desirous of supplying the Japanese market. It is 
noteworthy that the only industries in which the horse-power 
generated in the same factory, exceeds that supplied from outside, 
are for the production of explosives, artificial manures, sugar mills, 
and metal refining, and these are industries likely to be placed in 
more remote situations where outside supplies of electric power 
would not be available. 

Passing on to another phase of the Japanese electrical industry, 
in the electrical works the operatives work 352 days in the year, 
and 3,120 are employed in all above 15 years of age, of whom only 
nine are females. Wages are, of course, extremely low compared 
with those paid in America and Europe ; fortunately for exporters 
these Japanese electrical works are yet on a small scale. The 
average daily wages of men is only 27 cents, and of women less 
than half that amount. 

As regards Government factories, no fewer than six departments 
use electric motors ; five types of plant are employed, of which 
the following figures give a summary :— 


Horse-power. 
eee 5,922—150,828 
570—150,887 
16— 2,860 


Taking the departments in detail, the Cabinet requires 593 
electric motors of 10,001 H.P.; of these 111 of 889 HP. are 
employed in the three factories of the Printing Office, and the 
others in the 21 factories of the Imperial Railway Board. The 
Finance Department uses 190 electric motors of 5,214 B.P., of which 
69 of 753 H.P. are placed in the Mint, and the others are required 
in the 63 factories of the Monopoly Bureau. 

The Military Department at the Tokio and Oraka Military 
Arsenals and six other factories have fitted up 1,310 electric motors 
of 27,605 u.P.; whilst the Navy Department in the Yokosuka 
Naval Arsenal, and 21 other factories, employ 2,534 motors of 
72,465 H.P. The Department of Agrieulture and Commerce in 


Type. 
Water 
Petroleum 


Horse-power. 
26—882 
156—845 
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its steel foundry, uses 986 electric motors of 34,475 H.P. The 
only other Department is that of Communication, which does its 
work in the Typographical Printing Office, and two other 
factories, where there are nine electric motors of 68 H.P. 

All interested in the practical and successful establishment of 
electricity, must realise from these details that it has taken a firm 
hold of Japanese expert opinion, and that it can, and will, hold 
its own against all competition. 


CORRESPONDENCE, 


Letters received by wus after 5 P.M. ON TUESDAY cannot appear wntit 
the following week. Corre should forward their communi 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and. address in our possessivn, 


The Lay-out of Switchgear. 

The letters under this heading from Mr. A. J. Webber 
and Mr. J. Walker are both interesting and instructive. | 
find that switchgear makers generally do not advocate the 
use of fuses for currents above 350-400 amps. For currents 
of greater value, it is more economical in the end to use 
circuit) breakers. 

With regard to the trouble experienced by Mr. Walker, due 
to broken fuse carriers, | would inform him that there is 
an unbreakable fuse carrier on the market which is built 
up into various forms of ironclad switchboards. “This carrier 
is constructed on the metal-mica principle, and has an alumi- 
nium handle; there is ample allowance for ventilation, and 
at the same time full protection for the operator. 

If Mr. Walker desires it, IT shall be pleased to give him 
full particulars of this apparatus, which has superseded the 
old-fashioned gear at many leading steelworks, collieries, 


shipyards, &e. 
S. H. Finney. 
Manchester, 
December 16th, 1919. 


The Speeding-up of an Induction Motor. 

| have read with interest the correspondence on the above 
subject. LT cannot understand how such an occurrence could 
he treated so casually. 

If the first speed was wrong, how was it passed by an en- 
svineer? Twenty per cent. is a large amount. If the second 
speed was wrong, surely it should have been investigated. 
The remedy was to fit a smaller pulley! It would have 
helped if ** Puzzled "’ had stated the speed for which the 
motor was designed or the number of poles. 

If the first speed was right, then the fault must have been 
the cutting-out of a pair or more of poles, as the frequency 
did not alter. 

If the second speed was right, there must have been some 
«xtra resistance in the rotor circuit, and on something caus- 
ing the fault to disappear the correct speed was regained. 

Although an earth would bring out the breaker, a pair 
of poles shorted in their own windings might not. A short 
of this nature would probably manifest itself in unusual 
humming of the machine. The short-circuiting contacts 
would have to be ood or burning of the insulation and 
winding would result. 

If the starting resistance was not entirely cut out it would 
reduce the speed, but it is hardly likely that the machine 
could work for twelve months like this without ruining the 
starter, unless the latter was unusually robust. 

very badly soldered joint in the rotor winding would 
decrease the speed, and it is possible that on some unusually 
heavy load coming on, the solder would be melted and im- 
prove the connection (especially if the joint was wrapped so 
us to prevent solder flying out). 

If a 12-pole machine, speed 500 R.P.M., had a pair of poles 
cut out it would speed up 20 per cent., i.c., to 600 R.P.m. 
(neglecting slip). 

T should like to hear the correct solution of the trouble. 


E. R. Sanderson. 

Whiston, December 16th, 1919. 

{Our correspondent’s suggestions are very interesting. But 
cutting-out a pair of poles by short circuit, without changing 
the pole-pitch, would not materially affect the sneed of rota- 
tion, though it would have a marked effect on the magnetic 
balance of the machine.—Eps. Exec. Rev.] 


With reference to ‘ Puzzled’s”’ letters regarding the speed- 
ing up of an induction motor, it would he interesting to 
ascertain the cause of this, and perhaps he will be good 
enough to give a little further information to work on, viz.. 
the number of stator slots; stvle of winding, i.¢.. spiral or 
lap coil; the oricinal or nominal speed of motor: the actual 
mnerease In speed, and if the speed is constant. or is there a 
tendency to ‘hunt’? Has he taken ammeter readings in 
each phase, and if so, what are the readings? Has the motor 
run with the neutral temporarily disconnected from earth? 
and what tests have been made on windings apart from the 
insulation ‘‘ earth ’’ tests? 


Swansea. 


The New Copper Wire Standards. 

The correspondence which has appeared in your columns 
during the past few weeks on the new standard sizes for 
copper conductors In wires and cables has been most Interest- 
ing, particularly to those whose chief aim at present is to 
provide the users of electric cable with the material necessary 
for their work with the minimum possible delay. The most 
immediate question to be decided is whether the wire used 
for inexpensive house wiring shall be 1/18 S.W.G. (.048 in. 
dia.) as heretofore or .044 in. dia. 

The Wiring Rules Committee of the Institution of Elec- 
trical Engineers, even with my friend Mr. L. B. Atkinson to 
urge them with the whole force of the C.M.A. at his back, 
have evidently not quite made up their minds. | They have 
altered their table to include 1/.044, but they have also added 
1/.086 (1/20 S.W.G.) which is admittedly too small for the 
ordinary wiring circuits, so that the conclusion is left to be 
drawn that the excellent Rule 39, which lays down 1/15 
S.W.G. as the minimum size for this purpose, remains un- 
altered. Let them, therefore, have the courage of their con- 
victions, although it is a rare thing nowadays, and definitely 
issue an. official pronouncement to this effect. The reinstate- 
ment of 1/.048 in their wiring table can then follow, 

There can be no doubt that there is always room for a class 
of wiring in which a smaller conductor than 3/22 (3/.028) or 
is admissible. The demand for 1/18 S.W.G.. will 
therefore continue, and will be met, in spite of the new 
standards of the British Engineering Standards Association 
with the inception of which the Cable Makers’ Association 
were far more intimately concerned than Mr. Atkinson's 
modest explanation would lead one to suppose. So long as 
this demand continues there should be no attempt to throttle 
it, and my firm—and presumably those few others with wire- 
drawing plant at their own works—have no- difficulty in 
supplying it. 

Personally, I should regret the wholesale use of 1/.044 wire 
for house-wiring, although it would be harmless for smali 
circuits in wood casing; if, however, the Institution of Elec- 
trical Engineers is really considering the question of recog- 
nising it, let it do so quickly, so that we can get ahead pre- 
paring for the rush for it which is bound to follow. It should 
he pointed out, however, that the benefit of price over 1/18 
is not very great; there is only one-thousandth of an inch 
difference in the radial thickness of insulation, so that prac- 
tically the only gain is in the slightly decreased cost of the 
copper itself. 

Lastly, let me put in an emphatic protest against the suy- 
gestions made by Mr. Turnbull and Mr. Munro for. new 
standard nomenclature. At present our hard-worked estimat- 
ing departments have to deal with inquiries for the same con- 
ductors expressed in S.W.G., in diameter, mils diameter, sq. 
in. millimetres diameter, sq. mm., B. & G. gauge, and circular 
mils, not to mention “to carry ... amps’ (without state- 
ment of length or allowable fall of potential) and “‘for a... 
H.P. motor ”’ (without voltage or other data). For goodness 
sake let us not have a new set of No. 10’s, 15’s, 20's and 30's, 
nor square inils, inares, decinares, centinares, milinares—or 
nightmares. 

For the Edison-Swan Electric Co., Ltd., 
F. Crartes 
Manager, Cable and Wire Department. 


Ponders End. Middlesex, 
December 19th, 1919. 


[The I.E.E. recognition of the 0.0015 sq. in. conductor 
arrived simultaneously with Capt. Raphael’s letter, and is 
printed elsewhere in this issue.—Eps. Exec. Rev.) 


Electricity Supply. 


Even within the relatively small world of the electrical 
industry the multiplicity of events is apt to produce con- 
fusion of their sequence, and subsequent history based on 
memory and hearsay tends to be inaccurate. 

I think it right, therefore. before the turmoil in connection 
with the Electricity (Supplv) Bill subsides, that some acknow- 
ledgments should be expressed to those members of the in- 
dustry who have laboured so assiduously and successfully to 
get this Bill amended. 

We all like to be on the winning side, and the attitude of 
many of the supporters of the original Bill has already 
changed. Some of them are expressing unfeigned satis- 
faction with the drastic amendments that have been made, 
and soon it will be impossible to distinguish between those 
who supported the Bill in its original form and those who 
made gallant efforts to get it into a form less prejudicial to 
the future of the industry. 

When last vear the various reports of the Board of Trade 
Committees and of the Coal Conservation Sub-Conmunittee of 
the Ministry of Reconstruction appeared, many of us felt that 
they did not indicate any satisfactory basis for general legis 
lation in regard to the complex technical. administrative and 
financial problems of electric supply reform. It was while we 
were groping about for a fermula for which we might hove to 
secure unanimity among those concerned that Mr. Highfield 
made a suggestion that we should support the proposal for 
the appointment of permanent and qualified Commissioners, 
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hut that we should strongly oppose the formation of District 
Koards and the compulsory and premature expropriation of 
the undertakings. ‘he statesmanhke character of the policy 
indicated by Mr. Highfield was mmmediately recognised, and 
| did not besitate to give it my full support. 

We are also greatly indebted to Mr. Wordinghaam, then pre- 
sident of the Institution of HKlectrical Kngmeers, for the 
jacilities he provided to enabie the Commuttee of the Kepre- 
sentative Associations to discuss the situation, and for the 
yreat assistance he gave by presiding over the deliberations of 
the Comittee. The outcome of the deliberations was in 
effect the endorsement of Mr. Highfield’s suggestion. 

The Board of Trade did not adopt the recommendations 
iuule by the Committee appointed by the Institution of Elec- 
trical Engineers, but proceeded with the Bul which was 
drafted more or less on the compromise of divergent views 
recommended by the Williamson Committee. 

With my recollection of all previous electrical legislation, I 
cannot remember an Electrical Bill which has met with such 
yeneral and spontaneous opposition as this one, and we can- 
not be too grateful to all who so strongly supported the cause 
during its passage through the House of Commons and in 
its first stage in the House of Lords. 

In substance the Bill as now amended by the Government 
is limited to the appointment of Commissioners, with powers 
to examine and explore the whole situation. They will have 
no compulsory powers, and the confiscatory clauses of the Bill 
as it left the Commons are deleted. 

It remains to be seen whether the industry will be able to 
take full advantage of the measure of freedom now promised 
to it. 

E. Garcke. 

London, W.C., December 19th, 1919. 


The Ship as a Power Station. 


Many electricity undertakings in the country are now faced 
with large demands for power which they are unable to 
supply, owing to the war and the Electricity Bill having 
stopped extensions to plant, and from the latest phase of the 
Bill it looks as if this industry is to be held up for a further 
prolonged period— many undertakings faced with costly and 
—_ nt extensions cannot move until the Government policy 
is Clear. 

The following proposal for temporarily and immediately 
meeting the difficulty in seaboard towns looks on the face of 
it a feasible proposition, but I am finding it difficult to obtain 
any information about it as regards cost. 

The proposal is to buy or hire a ste umship which is in itself 
a complete power plant, and install an alternator in place of 
the propeller. 

Can you give me or elicit any reliable information to show 
whether this proposal is commercially and technically prac- 
ticable or not? 

Worried. 

December 17th, 1919. 


[We have never regarded this proposal seriously; it is im- 
possible to believe, with shipping at its present price, that the 
cost would not be prohibitive. It is somewhat like burning 
down the house to roast the pig—Eps. Exec. Rev.] 


LEGAL. 


v. County or Lonpon Execrric Co., Tap. 
JUDGMENT. 

In the City of London Court, on December 18th, Sir John 
Paget, K.C., deputy judge, delivered considered judgment 
in & case already reported in the columns of the ELrecrrica. 
tEVIEW, in which the widow of a cable jointer named Farrant 
claimed £300 against defendants as compensation for the 
death of her husband, who was killed in a switch room by 
an 11,000-volt current passing through his body while work- 
ing for them at their high pressure power station at Mitcham 
Lane. Defendants, while regretting the accident, said that 
Farrant ought not to have gone into the switchroom until 
he had ascertained that the power had been turned off, and 
therefore no responsibility rested with them. 

Sir Joun Pacer, K.C., in giving judgment, dealt with the 
circumstances and the evidence in some detail. He found 
that Farrant received no intimation from Boulger, a foreman, 
that the work was to begin at midday. Humphreys said that 
he did not know the actual time when the station would be 
dead, and he did not remember telling Farrant this. He 
(the judge) found that no notice of this sort ever reached 
Farrant. Wootton ‘never locked the switchroom door after 
he first unlocked it. It was also clear that the transformer 
room door was at that time unlocked and open. Elliott said 
he was working behind the dead switch, so that presumably 
one at least in this switchroom was out of action. There was 
no guard or other protection on any of the live parts in the 
switchroom except that afforded by the door when locked: 


it was contended such precautions were unnecessary, the 
sub-station being a place set apart within the meaning o! 
the regulations. Farrant was found on the left-hand side ot 
the switchroom, He died from the injury received, and com 
pensation if recoverable was agreed at £300. The payment was 
disputed. on two grounds. First, that Farrant in entering 
the switchroom was disobeying statutory regulations ana 
private rules of the respondents. Second, that he incurred 
an added or imported peril in so doing, and that on both 
or one of these grounds the accident did not arise out of and 
in the course of his employment. ‘he judge first dealt with 
the private rules of the respondent company. ‘The rule relied 
on was No. 18. ** No one is allowed to enter into any E.H.?. 
sub-station, except those in charge of the station.” The judge 
was not satisfied that this rule was ever accepted or agreed 
to by Farrant. Farrant’s signature was produced and proved, 
but though there were definite signed statements by some 
of the cable jointers, of whom Farrant was one, there was 
none on the part of Farrant. Dallas, respondents’ own wit- 
ness said in cross-examination: “There is nothing here to 
show Farrant has received and agreed.”’ I[t was sought to 
supplement this evidence by that of Knott, but he ruled that 
this carried the matter no further. This seemed to him to 
put the case on this point on all ae with Richardson v. 
Denton Colliery, 6, Butterworth 629, where Cozens Hardy, 
L.J., said this was “no proof Prov ‘the man had been fur 
nished with a copy of these rules—not a particle of evidence 
even to suggest that he knew he was doing wrong in travel 
ling as he did in the tub. The evidence, to my mind, of his 
good faith is overwhelming.” Moreover, if Farrant had notice 
of this rule, it was obvious that the rule could not be inter 
preted in its strict sense. Work had to be done in this sub- 
station by others than those in charge of the station. Elliott 
was working there. Humphreys was told to work there. It 
was not a statutory rule which could not be abrogated by the 
employers. Either it must be read as being subject to some 
such notification as ‘‘ without the permission of those in 
charge,”’ or not being statutory it must be regarded as having 
been nullified on this occasion by the conduct of deceased's 
superiors hereinafter referred to. There was no evidence of 
its having been habitually disregarded, but in view of the 
fact that cable jointing and like work necessitated the presence 
of workmen in the sub-station, it was difficult to conceive its 
having been adhered to strictly on previous occasions any 
more than it was on this. If the former, it came under the 
same treatinent as the statutory rule; if the latter, it did not 
bar compensation. As to the statutory rules, these, according to 
the witness Dallas, were displayed throughout the works, and 
he would assume that as in Barnes v. The Nunnery Colliery, 
1912, A.C., 44, they were binding on the deceased as having 
been brought to his notice. The rule to which his attention 
was mainly directed was rule 15, par 2: ** No person except 
ing an authorised person or @ person ac ting under his imme 
diate supervision shall for the purpose of carrying out any 
work have access to any part of an area so set apart.”” Now, 
associated as this was with the first paragraph which enjoined 
the duty of fencing or enclosing dangerous switchboards 
except in an area set apart it was clearly obligatory on the 
employers or their authorised agents. Access was means ol 
approach, and it was the employers’ business to preclude this, 
a duty in which they had failed in the present instance. Mr. 
Willis’s note on C rooks v. Greenwood, 11, Butterworth, 12s, 
was as follows: ** Employers cannot avoid liability by alleging 
a breach of rule against working a machine without a guard 
when it is their duty to provide a guard, and they have not 
done so.” Sir John said he was not clear that the case fully 
hore out the proposition, and though it was in a way con- 
nected with the present case, he did not found his judgment 
on this ground. Then there was rule 31: °° Every sub-station 
shall be under the control of an authorised person, and none 
but an authorised person or a person acting under his imime- 
diate supervision shall enter any part thereof where there 
may be danger."’ Now to this, as to the statutory rule in 
Richardson v. Denton Colliery, 6, Butterworth, 629, Swinfen 
Eady, 1..J.’s, remarks apply. He says: “It will be observed 
the rules do not contain anv absolute prohibition against 
colliers riding in tubs. The rule is, ‘no person shall ride in 
any tub except where permitted by the manager or under- 
looker,’ so giving permission for riding in tubs is contem 
plated.”’ In the present case there was a further qualification, 
‘ where there may be danger."” Who was to judge whether 
there might be danger or not, the authorised person or the 
workman? Prima facie, he would say the authorised person. 
Indeed, the whole tone of the rule, like rule 15, seemed directed 
rather to the employer than the employed. Assuming this 
rule to bind Farrant, did he act in disobedience to it so as to 
make the accident one not in the course of and arising out 
of his employment, or one resulting from his having volun- 
tarily incurred an added risk, which was as Lord Dunedin 
said in L. & Y. Railway v. Highley, 1917, A.C., p. 365, only 
a convenient test of the other proposition? He found that 
he did not. In his opinion, he was acting under the imme- 
diate supervision of one authorised person if not two. Wootton 
was there, and Boulger, according to his own statement, was 
there. Wootton showed Humphreys and Farrant the work 
to be done, and then went with Humphreys into the trans- 
former room to show him work there, leaving the switchroom 
door unlocked and open, and Farrant either in the switchroom 
or just outside. Supervision need not mean actually standing 
over the men while at work. The respondents clearly did 


818 
19, 
3 for 
rest- 
s to 
Host 
used 
Jn. 
nh to 
ack, 
live 
Ided 
the 
» be 
un- 
COn- 
tely 
ate- 
ete! 
Tass 
) or 
will 
ew ie 
m's 
as 
tile 
= 
vali 
lec- 
uld 
/ 
wh 
ac- 
the 
ay 
at- 
sq. 
lar 
PSS 
or 
‘al 
n- 
V- 
n- 
to 
of 
lv 
e. 
le 
f 
it 
d 
7a) 
r 
5, 


THE ELECTRICAL REVIEW, [Vol. 85. No. 2,196, Decumazr 26, 1919, 


not so understand it, as Elliott had been at work alone in 
the transformer room for about two hours before the accident 
and had been put there by Boulger. Both doors were open, 
and it looked very much as if that was all the supervision 
that was being or going to be exercised. It could not, of 
course, be ascertained whether Farrant saw Elliott. Elliott 
SuW hit; it seemed to Sir John probable he saw Elliott when, 
as the latter said, he put his head through the hole in’ the 
party wall, or heard hun chipping the brick wall. Lf so, he 
would be justified in assuming that the sub-station was under 
supervision, Then as to “ where there may be danger,’’ he 
was inclined to believe this clause was as much directed to 
the employers or their agents as to the workiman. Anyhow, 
the estuuation of the danger on the part of the workman 
could only be a mental process based on existing cireum- 
stances. Ilere Farrant saw the doors open, the only possible 
safeguard, if the station was live, being according to Dallas, 
the switchroom door locked. Wootton had shown the work 
and said nothing about the wires being live, or so far as 
deceased was concerned, when work was to begin. He prob- 
ably saw or heard Elliott, or saw the holes in the party wall, 
and apparently one switch pillar was actually out of action. 

It was an invitation, if not a trap. Farrant was entitled to 
assuine that his superiors were discharging that duty, and 
he saw nothing to suggest danger to his mind. As to why 
Farrant went in must, of course, be matter of speculation. 
This was not one of the cases where any exterior personal 
reason could be suggested. It was not like a man going to a 

canteen, or taking a short cut, or riding when he could walk. 

One of respondents’ own witnesses, Boulger, disclaimed any 
such idea, and was of opinion that Farrant went to have 
a first-hand look at the work to be done. He thought that 
Was the most probable explanation. If so, the doing so was, 
to his mind, within the scope of his employment. As Far- 
well, L.J., said in Gane v. the Norton Hill Colliery, quoted by 
Lord Atkinson in L. & Y. Railway v. Highley, the employ- 
ment was not confined to actual work. It extended to all 
things which the workman was entitled by the contract of 
employment expressly or impliedly to do,’ or it was reason- 
ably incidental to his employment, which Lord Sumner had 
mentioned as one of his tests. As Duke, L.J., said in Dawson 
v. G.C. Railway: “* There is a presumption that if he was 
not engaged in doing an unauthorised act he was within the 
scope of his employment.’’ The question of added peril was 
really on the same footing. The conditions all pointed to 
there being no extraneous ds inger, and Farrant had no oppor- 
tunity and materials on which to exercise that independent 
volition and choice which Sir Jchn considered an essential 
element in the matter, In Richardson v. Denton Swinfen 
Rady, L.J., said: “It seems to me impossible on this evi- 
dence to draw the inference that the collier who lost his life 
knew he was forbidden to ride in the tub.”’. Mutatis mutandis, 
these remarks applied to the present case. If being in the 
switch house Farrant was negligent in stretching out his 
arm to the live switch pillar, as apparently he did, or in not 
noticing that the indicator pointed to ‘* on,’ that would not 
deprive his dependents of - right to compensation. In view 
of the remarks of Duke, L.J., in Bointon’s case, and of pos- 
sible further proceedings, he found that Wootton was guilty 
of negligence in leaving ‘the switch room door unlocked. He 
found therefore, in’ conclusion, that Farrant died from an 
accident in the course of and arising out of his employment, 
and he awarded the applicant, his widow, £300, the agreed 
wmount, and costs. 

In reply to Mr. DuckwortH, his Honour allowed costs on 
seale C. Some discussion took place as to the cost of certain 
evidence, 

_Mr. Scanton asked for a stay of execution with a view to 
giving the respondents an opportunity of considering an 
appeal. 

The Deruty JupGe agreed, but said he did not want to 
keep the poor lady out of her money. 


Scott ANDERSON v. Clayton & SHUTTLEWorRTH, 


Ix the Commercial Court of the King’s Bench Division on 
December Isth, Mr. Justice Roche continued the hearing of 
this action (Etec. Rev., December 19th, p. 779). 

The case had been adjourned from December 9th, when it 
Was suggested defendants might be able to obtain a licence to 
use the goods, and evidence was now given on behalf of the: 
Quasi Are Co. that they were not prepared to grant a licence 
to the defendants to use the electrodes. 

Giving judgment, Mr. Justice Rocue said the plaintiff was 
suing for the price of ce rtain electrodes covered with asbestos 
fibre, intended to be used in electric welding process. It had 
been agreed by counsel that the property in the goods had 
passed to the defendants. The price of the goods (100,000 feet 
of electrodes) was £750, and the claim being admitted, 
plaintiff! was entitled to judgment for that sum. The real 
, evel discussed before him was the question of the defen- 


dants’ counter-claim. When the goods were agreed to be 
bought ‘and sold there was a question as to the right of the 


plaintiff to manufacture and sell the goods. The counter- 
claim was based upon the ground that the Quasi Are Co. had 
obtained an injunction against the plaintiff, and that accord- 
ingly the 100,000 feet of electrodes had become useless to the 
defendants because they were not able to use them, and they 


asserted, in the circumstances, that their damages amounted 
to the whole price of the electrodes less a very small sum for 
the value of the goods as scrap. Defendants’ counter~<laim 
was based upon the express warranty given, and he (the 
Judge) held that the plaintiff was responsible to the eoweger oa 
company. He held that the plaintiff, in making these elec- 
trodes, was infringing the patent of the Quasi Are Co. He 
Was satisfied that owing to a change in the defendants’ busi- 
ness the goods had become of much less value to them than 
the £750 which they had agreed to pay. He held the value 
of the goods would not have amounted to more than £500 at 
the material times. His Lordship gave judgment for the 
plaintiff for £750 on the claim and judgment for the defen- 
dants for £500 on the counter-claim, and there would be a 
set off and the balance paid, whatever it was. 


Epwarps v. Hew ett. 


Ix the City of London Court, on December 16th, this case, 
which has already been referred to in these columns, was 
mentioned to his Honour Judge Atherley-Jones, K.C. It was 
a claim by Mr. Ernest E. Edwards, electrical engineer, Cullum 
Street, E.C., against Mr. Harry Hewlett, publican, |! 
Stepney, to recover £39 I4s., balance of £45 9s., for electric 
wiring, supplying lamps, and for other electric fittings at 
the public house. 

Mr. Greenop, plaintiff's solicitor, said that at the trial the 
defence set up was that the plaintiff had contracted to do 
the whole work for £15. That failed, and the judge referred 
the question to Mr. J. H. Scott, Dock House, Billiter Street, 
who was to survey the premises, and say how much was to 
be paid by the defendant. The report at first was by no 
means clear. It said that after careful perusal he found that 
in examining the value of the goods supplied for work done 
£35 would amply cover the same, with the exception of the 
wiring four brackets in the bar. He recommended the plain- 
tiff to revise the charge. Mr. Scott had since reviewed the 
matter. There was an agreement that the plaintiff should 
allow £6 in respect of some lamps which the defendant said 
had been returned. That £6 was to be deducted from the 
£35 12s. 6d. to which the claim was reduced, which left 
£29 12s. 6d. Plaintiff had received £5 15s. on account before 
action. Therefore judgment would be given for the plaintiff 
for £23 17s. 6d. and costs. 

A representative of the de ‘fendant's solicitor opposed the 
application, but it was granted. 


BUSINESS NOTES. 


“The Compliments of the Season.’"—To those of our 
readers who receive this number of the ELECTRICAL REVIEW in 
time we desire to offer our hearty good wishes for a “ Merry 
Christmas.” To all of our readers and supporters we wish a 
most prosperous New Year. There are many reasons, upon which 
we need not dwell, why this Xmas should be better than any 
experienced for some years (notwithstanding the restrictions for 
some, due to the high cost of living), and wky we should look 
forward hopefully to the year 192'. 


Xmas Messages.—The current issue of the Ez-Servive 
Van eontains Xma« Messages to those who served in the Forces. 
fom Field-Marshal Earl Haig, Admiral Earl Beatty, Sir Hugh 
‘renchard, General Lord Byng, Lord Lee of Fareham (Agricul- 
ture), Sir L. Worthington Evans (Pensions), and Sir R. Horne 
(Labour Minister). 


Trade Returns.—In the Board of Trade Journal for 
December 18th will te found psrticulars of a number of amend- 
ments that are to be made in the form of the Trade Accounts and 
the Import and Export Lists of the United Kingdom in 1920, 
Instead of the old alphabet.cal lists there will be in the annual 
returns the same classification and grouping of articles as used in 
the monthly Board of Trade Returns. More articles are to be 
detailed by quantity or weight as well as by value. 


British Manufacturers in South Africa.—The repre- 
sentative organisation in South Africa to look after the interests 
of United Kingdom manufactmers, which was proposed several 
months ago has now been formel. The subscription is two 
guineas, and the Board of Trase Journal suggests that manu- 
facturers interested should instruct their S. Africvn representatives 
to make application for membership to Mr. W. G. Wickham, 
H.M Senior Trade Commissioner there (P.O., Box 839, Johannes- 
burg). 


New Italian Electrical Company.—The Societi per 
Elettrotecaica Silect di R Fioravanti e Ca. is the style of a new 
company formed at Milan, with a capital of 50,000 lire. 


British Trade Interests in Spain.—Mc. R. T. Nugent, 
the Director of the Federation of British Industries. has just 
returned from a visit to the office of the Federation's Trade Com- 
missioner in Madrid. He was accompanied by Mr, ©, F, I. 
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Ramsden, who visited Valencia and Barcelona, to inquire into the 
proposed exhibitions to be held in these two places. It is the 
policy of the Federation to engage floor space in such foreign 
exhibitions as are likely to be of benefit to British manufacturers 
exhibiting there. Colonel Thoroton, who during the war was in 
charge of the British Government's Commercial Intelligence Organ- 
isation in Spain, is the Federation's Trade Commissioner in Madrid. 
We understand that representatives of British business houses in 
Spain welcome the presence of the Federation, as it is of great 
assistance to them and to the cause of British trade as a whole, for 
it forms a centre for British commercial interests in that country. 
The arrival of the Federation with a suitable Commissioner, com- 
petent staff, and a fine office in the best centre of Madrid, has been 
a valuable collective advertisement for British industry in general. 
It has also given the impression that the British manufacturer is 
taking the Spanish market with real seriouscess. 


Calendars, Diaries, &c.—We have received from the 
Sun ELEcTRICAL Oo., LTD., of 57-59, Neal Street, Long Acre, W.C. 2, 
one of their “Sunco” desk memo. calenda:s on meta! base. with 
daily slips for 1920. Each slip contains some saying, wise or 
otherwise (“‘ A.short saying oft contains much wisdom ”’), and as we 
turn them over, and are impressed with their sterling worth. 
we select as indicating the profound character of “Sunco” 
wisdom, two representative types that casually meet our eye :— 
“ Every wise old dog was once a silly pup,’ ‘* Opportunity, sooner 
or later, comes to all.” To “Sunco” friends who already have 
the steel bases, refills are being sent, but new bases will be forwarded 
to both these and other friends, if application be made on business 
notepaper. 

THe Hart Accumunator Co., Lrp., of Marshgate Lane, 
Stratford, London, have issued their 1920 desk blotting pad. Each 
sheet has a calendar for the year. The company have also issued a 
very large wall calendar, with big monthly sheets (art paper) 
setting out the dates in large black and red figuring. Above the 
sheets are illustrations of a number of Hart motor-car starter and 
lighting batteries, power-station batteries, &c. 

THe Tok MANUFACTURING Co., LTD., send us a many-coloured 
card suggesting that the Tok switch waa used by the prehistoric 
cave-man, and wishing us a ‘ Tok-hole X:nas, and a Snap-switch 
New Year.” We presume that the intention is good, and are duly 
grateful. 

THE Key ENGINEERING Co, LTD., have sent us one of 
their celluloid vest pocket calendars for 1920, together with the 
information that they are now again able to deliver their fibre 
conduit and troughing from stock. 

Messras. FrEDK. Hopason & Co., Lrp., 24, Queen Victoria 
Street, E.C.4, have sent us a calendar illust: ated with an excellent 
coloured reproduction of a Highland scene, “Morning on the 
Loch,” as well as a handy telephone directory for hanging on 
the wall. 

From the DAVENPORT ENGINEERING Co., Lrp., of Bradford, 
we have received a wall calendar with a block of daily slips 
for 1920. 

Messas. SIMPLEX ConDUITS, LTD., have sent us a handsome 
pocket wallet and diary, and a hefty pocket screw-driver with 
three bits, such as would delight the heart of a schoolboy with 
leanings towards engineering —altogether a pair of very acceptable 
Christmas souvenirs. 

Mes<rs. HastamM & SrretTron, Ltp., of 11, Windsor Place, 
Cardiff, have produced a most acceptable wall calendar. “Gladys” 
is a charming and captivating study, and her presence will add 
sweetness to any office or private apartments. The date slips are 
quite unobtrusive. 

Messrs. SWARBREN, LTD., electrical-power engineers, of 52 and 
54, Theobald’s Road, W.C.1, have issued to their friends a some- 
what similar wall calendar. The slips are hidden beneath a white 
card bearing words wishing peace and prosperity. The subject is a 
study of a girl in summer attire of green and roses, She is name- 
less, but the letterpress above counsels you to “in case of break- 
down, ‘phone "—— 


E.D.A. Activities—From the Electrical Development 
Association we have received a pamphlet (E D A. ‘/2) on“ Housing 
Construction and Electricity Supply.” and a quantity of other 
interesting matter which is now available fur distribution. 


Book Notices.—* List of Officers and Members of the Insti- 
tution of Electrical Engineers” (corrected to October, 1919). 
London : The Institution.—The list shows a total membership of 
7,792, of which Members number 1,583, Associate Members 4,243, 
and Associates 52%. A short account is given of the history and 
objects of the Institution, and a topographical list of members has 
been added, which will prove very useful. We note that in London 
there are no fewer than 2,080 members ; Manchester comes next 
with 315 members. 

The Technical Inspection Association. recently formed. has just 
issued the first nnmber of its Gazette. Thefront page is given toa 
description of the aims and objects of the Associat‘on. which, 
briefly stated, are :—(1) Social intercourse and mutual assistance ; 
(2) the advancement of science ard industry by promoting the effici- 
ency of inspection ; and(3)the conservation and c »-ordination for the 
national use of the experience prought together by the war. The 
body of the magazine is devoted to records of the Association's 
proceedings, and includes the following papers :—‘ The Spectro- 
scope in the Science of To-day,” by Prof. E. C. C. Baly. F.R.S., &e., 
and “The Inspection and Testing of Materials,’ by Messrs, R. D. 
Summerfield and H. J. Davey. 

Lighting from Concealed Sourers. Now York: National 
X-Ray Reflector Co—This book is a worthy addition to an elec- 


trical engineer's library, for it is without any doubt the finest trade 
publication relating to illumination that we have yet seen. It 
speaks well for American enterprise, and we venture to say that it 
will be a long time before any English firm puts in front of its 
potential clients such a work as this. Attractively bound and 
— on good paper, with ample illustration and explanatory 
etterpress, it is a triumph of advertisement. The reading 
matter enables one to appreciate the foundations of good lighting, 
the raison d’étre of concea'ed lighting. its advantages, and the 
calculations and precautions necessary to ensure its satisfactory 
installation. Almost every type of application is illustrated, 
and interesting details of construction and fitting are given, 
with diagrams and sketches, so that the reader may figure 
out similar arrangements for his own purpose. There are a few 
examples appertaining to British installations, which have already 
appeared in our columns. Architects will be especially interested 
in the novel details set forth, and the circulation of such a work 
as this amongst the fraternity should do much to secure their 
active co-operation at the right moment, for too often is the 
question of illumination shelved for later consideration, or 
treated merely as a matter of fittings. Works engineers will 
find that those pages relating to direct lighting hold much 
to interest them. and the reproductions of industrial instal- 
lations are excellent. The direct lighting of shops, sports 
rooms, museums, theatres, &c.. is fully treated, and a special 
section is devoted to show-window lighting, a purpose »for 
which the type of reflector referred to is excellent. Flood lighting 
is a relatively new departure for the firm, but it is obvious that it 
has made tremendous headway in such matters. The book con- 
cludes with a masslof illumination data and acomprehensive index. 
The work is a monument to the efforts of the president of the 
National X-ray Reflector Co., Augustus D. Curtis, and to the chief 
engineer, T. L. Stair, who are mainly responsible for its produc- 
tion; it illustrates in a most striking manner how research, 
service, and organisation assist both producer and consumer ; it 
serves also to emphasise the conservatism of the British manu- 
facturer. 

Automatic Recording Instrumests Reprinted from the 
Mechanical Engineer. Manchester: Scientific Publishing Co. 
Price 3s. 6d. Pp. 202 + viii: 236 figs.—This reprinted series 
of articles deals with a selection from the recording instruments 
of Messrs. Schiffer & Budenberg, Ltd. In the introduction 
interesting information is given regarding charts, pens, &c. The 
remainder of the work is divided into three sections, dealing 
respectively with “short-period” graphic recorders for pressures, 
temperatures, speed, &c. ; “ continuous” recorders, and “figure ™ 
or integrating recorders. Electrical apparatus does not figure 
largely in the book, but a remarkable variety of devices covering a 
wide range of applications is described, and a good deal of 
information on recording methods in general is included. 

How to Lay-Out Turret Lathe Tools. Coventry: Alfred 
Herbert, Ltd. Second edition. Pp. 167; 164 figs. Price 6s. 
Post free.—The great increase in the use of capstan and turret 
lathes in this country during the war, and the necessity of 
diverting them to new tasks, have created a need for a clear state- 
ment of the principles that must be followed in order to attain 
success. This handsomely-produced volume covers the field very 
fully, and starting from the very beginning, discusses the problem 
with the aid of excellent line and tone illustrations at every stage ; 
it is full of workshop hints, and numerous examples of work are 
shown, largely derived from munitions of war. A concluding 
chapter emphasises the advantages of simplicity and the danger 
of an excess of ingenuity in designing special tools which 
“spend most of their time in the tool room being kept in repair.” 


Trade Announcements.—The /ron and Coa! Trades Review 
offices have been removed to Bessemer House, Adelphi, Strand, 
London, W.C. 2. 

The plant, goodwill, and stock-in-trade of the Bentham Electric 
Supply Co.. Ltd., have been sold as a going concern in one lot. 

Mr. A. H. Hunt has removed from Cannon Street to new offices, 
warehouses and works at H.A.H. Works, Tunstall Road. Croydon, 
and all communications should be addressed there. Telephone : 
Croydon 2225 and 2226.” Tvlegrams : “ Keyage, Croydon.” 


British Trade Interests in Greece.—Mr. G. H. 
Locock, C.MG., Assistant Director of the Federation of British 
Industries, has recently returned from Athens, where the 
exhibition of British manufactures was so successful. On his way 
home from Athens, he had an interesting conversation while in 
Paris with Monsieur Venizelos, who was more than satisfied with 
the good feeling created by the exhibition. and said he felt assured 
it would lead toa fruitful interchange of commerce between his 
country and the United Kingdom. 


Profiteering Act.—Before the Camberwell Profiteering 
Committee, Mr. Scott Flemming, electrical engineer, of Denmark 
Hill, appeared to answer the complaint of alleged overcharging 
made by Mr. C. Kipgsley for four electrical blocks, for which he 
pvid 23 8d. Complainant, who did not appear, wrote stating that 
they could be purchased elsewhere at 3s. 6d. per dozen. Mr. 
Flemming produced an invoice showing that he paid tis. 6d. a dozen 
for the blocks, and the case was dismissed. 


Catalogues and Lists. — Messrs. Lairp 
anp Co., Lrp.. 3, Central Buildings, Westminster, S.W.1, have 
isened one of the finest industrial brochures that we have seen for 
quite a long time. There is a brief account of the history of the 
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development of the concern from its origin in a very small pm | 
in 1837,down to the vastness of its present operations in, an 
establishments for, iron and steel production, rolling-stock construc- 
tion, naval and mercantile shipbuilding. This is followed by a 
collection of choice pictures, printed in colours, some of the views 
showing battleships and merchant vessels, while others depict 
operations in full swing in various departments in the production 
of armour plate, forging and machining gun and ship shaft- 
ing, rolling steel for shells, forging and machining shells, rolling 
tires, making coil springs, making and forging crucible tool steel, 
forging and cutting files, &c. A high-class art paper is used, and 
in every detail—lay-out, printing, illustration, and so forth—there 
is such a tone as cannot fail to convey an impression of quality. 
Firms who are ambitious to produce publicity literature which is 
intended to create a favourable first impression upon the buyer, 
and to give evidence of substautial character, might do worse 
than take this brochure as an example. 

BrRiTIsH INSULATED & HELSBY CABLES, LTD., Prescot and 
Helsby.—“ Catalogo General,” a list of B.I. products, including 
cables, joint and terminal boxes, distribution pillars, cut-outs, and 
noiseless gears. Printed in Spanish, and well illustrated. 

Messrs, ERNEST Woop, L1Tp., Station Buildings, Altrincham.— 
Pamphlet illustrating the “ Hoover ” electric suction sweeper. 

ALLOY WELDING PROCESSES, LTD., 14-16, Cockspur Street, 
s.W. 1.—Bulletins Nos. 10, 27, and 31, illustrating and describing 
“ A.W.P.” standard electrodes, welding plant, and materials. 

Messrs. A. VEREY & Co., LTD., 524, Bow Lane, Queen Victoria 

Street, E.C.4.—List No. 501, cast-iron water-tight fittings for 
standard and half-watt lamps. Priced and illustrated. 
.©.THE A, & A, EvecTBICAL Co., Ltp., 13, Farringdon Road, E.C.1. 
—Lists F-15, 16 and 17, illustrated pamphlets describing a wet 
tool-grinder, the “Warburton” electric friction hoist and 
starters for D.c. and 3-pvhase A.c. motors. 


Italian Iron Supplies.—From an investigation made by 
the Associazione Metallurgica Italiana, it appears that Italy 
native iron to no very considerable extent, and resort to 
foreign supplies must be made at no distant date. At the 
beginning of the war, Italian iron was furnished principally by 
the Island of Elba, whence it was sent to the various blast furnaces 
of the country. Thus in 1914, of a total output for the whole 
kingdom of 706,246 tons, the Island contributed 649,561 tons. 
On the other hand, the Valdaspra mine in the Province of 
Grosseto, produced only 36,000 tons, the rest being furnished by 
the deposits at Iglesias (Sardinia) and at Bergamasco. From 1909 
to 1914, 250,000 tons of ore were mined in Elba. During the war 
the output was greatly augmented. In 1917, Italian mines yielded 
942,244 tons, and in 1918, 1,000,000 tons, the greater part contri- 
buted by the Island of Elba. But in a short time, these beds will 
be exhausted. The war gave a spur to the search for new ore- 
beds throughout Italy. The first outcome of these efforts was the 
find of the ore-field in the Val di Cogore, where 6,000,000 tons 
were located, utilisation of which has only recently been begun by 
the firm of Ansaldo with two electric furnaces of Swedish type. 
The second find during the war was on the district of Morra 
in Sardinia, where an ore-field of an estimated 6,000,000 tons 
of ore was brought to light. The following are the present 
indications of the extent of Italy’s ore reserves :—Traverselle, 
1,000,000 tons ; Cogne, 5,000,000 tons; Val Brembona, 200,000 
tons, and various smaller fields elsewhere, making a total of, say, 
24,000,000 tons. This total must be used up within a few years.— 
Rirista Tecnica d Elettricita, 


Bankruptcy Proceedings.—Mr. Narwan, 
97, New Bond-street, W.—An application for an order of discharge 
was made to Mr. Registrar Francke, at the London Bankruptcy 
Court, on December 19th, on behalf of this bankrupt, who 
formerly carried on an electric light installation contracting 
business at 39, Victoria Street, Westminster, and also acted as 
agent for the Brush Electrical Engineering Co., Ltd. He failed in 
July, 1919, with liabilities of £6,050 and assets 10s. Xd. The 
failure was attributed by the bankrupt to liabilities under 
guarantees given on behalf of other persons. The application was 
opposed by the Ofticial Receiver on the grounds of (1) insufficiency 
of assets to equal 10s.in the £ on the amount of the unsecured 
liabilities ; (2) contracting debts provable in bankruptcy without 
having probable or reasonable ground of expectation of being able 
to pay them ; and (3) contributing to the bankruptcy by rash and 
hazardous speculations. After hearing Mr. Douglas W. Money in 
support of the application, his Honour granted a discharge subject 
to judgment for £50. 

W. T. SMITH, electrical engineer, Victoria Street and Hampden 
Street, Bolton.—This case was mentioned at Bolton County Court, 
on December 17th, under the head of applications in bankruptcy. 
The application was to sanction a acheme of composition approved 
by creditors, at the rate of 5s. in the £. Part of the firat instal- 
ment had been paid, but owing to certain circumstances, industrial 
unrest, and the moulders’ strike, debtor was not in a position to 
pay the balance. Under ordinary cirsumstances the money 
would have come to hand, and applicant now asked for a short 
adjournment to get together the balance of the instalment. The 
application was not opposed, and the Judge agreed. 


Electrically-Driven Mill Machinery.—At the twenty- 
ninth ordinary general meeting of shareholders of Messrs. Dorman, 
Lovg & Co., Ltd., it was announced that the motor supplying the 
driving power for the company’s new steel plate mills was con- 
sidered to be the largest in the world. The full-load capacity of 
the machine is given as 20,500 H.p. The armature alone weighs 
120 tons, 


LIGHTING AND POWER NOTES. 


Arbroath.—Streer Liaurinc.—In answer to a demand 
for improved street lighting, the T.C. has agreed to the reinstalla: 
tion of electric light. 


Aylesbury.—Loan.—The T.U. has applied for a loan of 
£54,491 for extensions to the electricity undertaking. 


Barrow-in-Furness.—W Aste Gas.—Mr. H. R. Burnett, 
electrical engineer to the Barrow Corporation, has been acting as 
hon. secretary and engineer to the local Joint Committee, whose 
provisional scheme embodied the use of waste gases from the iron- 
works blast furnaces. Mr. Burnett has considered the effect of the 
alterations made in the Electricity Bill in the House of Lords, and 
says that, so far as that district is concerned, the amendments will 
not necessitate any very material alteration in the scheme which 
is being prepared. The Bill, as amended, still provides for the 
setting-up of joint electricity authorities by the voluntary 
co-operation of local authorities and others interested, and, so far 
as that district is concerned, the principal difference will be that 
the generation of the supply will probably remain in the hands of 
the Barrow Corporation for the time being ; however, there is little 
doubt that ultimately the generation will be undertaken by the 
joint electricity authority. The alternative to voluntary co-opera- 
tion in many districts will be to have no supply of electricity for a 
considerable time to come, as there is little doubt that the 
Electricity Commissioners would refuse to sanction the setting up of 
small independent undertakings. The new clause which has been 
introduced provides for the constitution of the joint electricity 
authority on similar lines to the Provisional Committee which 
has already been appointed. 


Beddington and Wallington.—Housine Scueme.—The 
U.D.C. has decided when it is possible to have E.L. installed in 
the new dwellings being erected. Energy will be supplied by the 
County of London E.8. Co. 


Belfast.—Docks Harbour Board has 
been in communication with Messrs. Heyn & Co. relative to the 
provision of electricity at West York Dock in connection with 
certain appliances for discharging vessels. The Board approved a 
recommendation for laying cable. 


Bellingham (Northumberland).— E.L. — 
Owing to difficulty with regard to lighting, as the gas under- 
taking has been carried on for a considerable time at a loss, and 
shortly will be discontinued, it is proposed to light the area 
electrically, with power from Hareshaw Burn. Plant as a stand- 
by for emergencies will be installed. 


Bradford.—Supriy Restricrions.—Serious overloading 
of the city plant at certain hours has led to a warning from the 
Committee that, unless the use Of power is restricted, it will be 
necessary to shut down the tramways and other undertakings to 
prevent a breakdown. The normal capacity of the plant was rated 
at 12,900 Kw., but the load on one occasion recently reached 
19,172 Kw. 


Chile—NewW concession has been secured 
by the Compania General de Electricidad to lay underground 
cables in the City of Santiago for the purpose of supplying 
electricity. 


Darwen.—BuLk Supp_y.—Application is to be made to 
the Lancashire E.P. Co. at Turton, for a supply of electricity, as 
the town plant is out of date and unable to cope with the demand. 


Dublin.—Street Licutine.—The Lighting Committee 
has ordered that street lighting be continued all night up to the 
end of February. The system for some time past has been to 
extinguish most of the lights, gas and electric, except in main 
thoroughfares, at midnight. 


Dunoon.—E.L.. Scueme.—The lighting of the town by 
electricity is under the consideration of a company, and the water 
supply has been proved sufficient for the undertaking. 


wunicipal authorities of 
Ripoll (Province of Gerona) have invited tenders for the con- 
cession for the electric lighting of the town. 

SwEDEN.—Among the new companies recently formed 
in connection with the utilisation of water power and the 
generation and distribution of electrical energy are the Borgholms 
Elektrisk Aktiebolag, Borgholm ; and the Stara Harrie Kraft 
Aktiebolag, of Binneback. 

GreEEcE.—A scheme is being considered to light some 50 villages 
in the island of Syra with electricity, and orders for the plant 
will shortly be issued. Instant action on the spot is advisable for 
those desirous of competing for the business, 

FrRANCE.—La Société Normande d’Electricité is the name of a 
new company which has lately been formed in Paris, with a capital 
of £40,000, with the object of establishing electric generating 
stations in Normandy. 

So far back as October 19th, the French Chamber of Deputies 
adopted a projet de loi for the establishment by the State of a H.T. 
electric network in the liberated regions of France. The cost of 
this undertaking is estimated at 135,000,000 fr., part of which will 
be supplied by yearly votes, and part by companies working 
independently or in association with the State. The plans con- 
template (1) a H.1, distribution network serving the 25 principal 
towns of the regions in question ; (2) serving Paris, Saint-Just, 
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Arras, and Pont-i-Vendin ; and (3) the installation of a generating 
station at Hiraon (Aisne), The network is to be carried out in 
sections, each being separately declared “of public utility,” and 
each worked separately. 

The Société des Forces Motrices de 1'Arc has been established at 
Paris for the utilisation of the falls on the Arc River, and the 
erection of a generating station. Its capital is 2,000,000 fr. 


Falkirk.—I.0an.—The T.C. is to apply for powers to 
borrow £30,000 to extend the electricity works. There are at 
present 10 consumers awaiting connection, whose aggregate 
demand is equal to 400 Kw., and extensions are in contemplation 
by existing consumers. A 1,500-Kw. turbo-alternator is to be 
installed, and a second boiler in the existing works, together with 
coal and ash-handling plant. An additional H.T. main, 2,000 yards 
long, will be required. 

Kidderminster.—Price Increase.—The E.L. Co. is to 
increase the charge for electricity from 6d. to 7d. per unit, on the 
understanding that an improved service is given and the works 
extended. 


Londonderry.—The Lighting Committee of the Corpora- 
tion recently received a letter from the managing director of the N. of 
Ireland Shipbuilding Co. complaining of delay in the completion 
of the additional electricity supply, and alleging that a new 
yeneratiog set in the power station had been burnt out owing to 
mishandling on the part of one of the principal Corporation officials. 
It was also stated that several important shipbuilding contracts had 
been lost to the city, due to the delay in completing the extensions. 
The Chairman of the Committee pointed out that the delay was 
due to labour troubles, which delayed the buildings for 13 or 14 
weeks. Mr. Macrory, city electrical engineer, reported that every 
effort had been made to hasten the installation of the new plant. 
The breakdown of the new set occurred whilst it was in the con- 
tractor’s hands, due to a constructional defect or to damp, and was 
of a trivial nature, being repaired within a week. The plant could 
not be put into service till the building contract was further 
advanced. With the exception of a stoppage due to water famine, 
a continuous supply had been given to the shipyard for seven years. 
A resolution was unanimously adopted declaring that the charges 
were unfounded, and expressing full confidence in Mr. Macrory. 


Mansfield.—Etxcrric PumpmGc.—The Water Com- 
mittee has decided to erect a pump house and boosting plant, con- 
sisting of a set of three-throw pumps, capable of pumping 8,000 
gallons per hour. The estimated cost, if electricity is used, is 
£760 plus Is. 9d. per hour for energy; if a gas engine is used, 
£940, the estimated cost of gas to drive the pump being Is. 2d. 
per hour. The Committee is asking the E.C. for terms upon which 
it would supply electricity. 


Nigeria.—WateR Power.—At the meeting of the 
Northern Nigeria (Bauchi) Tin Mines, Ltd., in London, last week, it 
was stated that the K wall Falls power scheme, upon which the future 
of the company so much depended, was making progress. Messrs. 
Vickers had stated that the stream would produce from 1,000 to 1,500 
u.P. Mr. Canning, who had just returned from the property, said 
that when the power plant was running, the company would be less 
dependent upon labour than most mines. The contract for the power 
installation was signed in January, and by the end of June one-third 
of the construction of the necessary camps and roads was complete 
and many other works begun. That was the first hydro-electric 
plant to be erected on the West Coast of Africa, and the Nigerian 
Government and. others were keenly interested in it. The echeme 
would greatly decrease their working cost and increase their profit. 
Every effort was being made to complete the plant by next July, 
but the difficulty of getting the special plant completed was very 
considerable. There seemed every hope that next year would 
see the plant running, but all works were suffering from the after- 
math of war, and dates were most difficult to give. 


Peterborough.—ExTENsions.—The C.C. is to expend 
£40,000 on ascheme for developing and enlarging its electricity 
undertaking, involving a new H.T. distribution system. 


Richmond-on-Tees.—E.L. Scueme.—The T.C. is to 
advertise its desire for the installation of an electric system for the 
town, with an intimation that the Council will encourage and 
facilitate by all available means schemes submitted by any existing 
or prospective company. 

South Molton (Devon).—E.1.. Scueme.—Mr. Stuart, 
electrical engineer, has reported to the T.C. on an electric light 
scheme for the town. 


Swansea.— W aGes.—Several applications for increased 
pay are before the Corporation from the men. The fitters are 
applying for an increase to £5 per week on a 47-hours’ week; the 
charge engineers ask that their hours be reduced from 53 to 48 per 
week ; and the wiremen and jointers are applying for an increase 
in their wages to £5 10s. per week. 


Torquay.— Proposrp ExTENsions.—A private con- 
ference was held recently to discuss the proposal for an extensive 
scheme of electrical supply for certain South Devon towns. The 
erection of a large generating station is contemplated at Torquay 
to take the place of the present station, which is inadequate and 
unsuitable, and other towns are asked to join in the enterprise. 
Among the towns it is proposed to serve are Teignmouth, Totnes, 
Buckfastleigh, Newton Abbot, Kingskerswell, and Dartmouth. 


Twickenham.—Proposep Price E.S. 
Co. has applied to the B. of T. for an order to modify the charges 
for electricity as follows :—Twickenham, 91 hours, at the maximum 


demanded, 7d. per unit; a further quantity not exceeding 9! 
hours, at the maximum demand, 4d., and beyond 2d. ; Teddington 
and Hampton, up to 20 units, 11s. 8d., and beyond, 7d. ; Hampton 
Wick, #1 hours, 7d., and beyond, 3d.; Ham, 91 hours, 7d.; beyond, 
8d. ; or the option of 10s. up to 20 units, and 6d. beyond. 


Walkden.—New P.ant.— Messrs. E. Lane & Sons, 
cotton goods manufacturers, are having a power station built for 
the supply of energy to the Boatshed Mills. The Lancashire E.P. 
Co. has completed the erection of a sub-station in Walkden, and 
connections with the mains were made last week. 

West Ham.—Breakpown.—Owing to a breakdown at 
the Corporation’s station at Canning Town, on December 21st, 
most of the berough was in darkness for about half-an-hour. ‘The 
plant had for some time been overloaded, and arrangements had 
been made for supplies from the L.C.C. and neighbouring authori- 
ties, so that the tramway services and some sections of street 
lighting were not affected. 

Weymouth.—Proposep PRICE IncREASE.—The T.C. 
has applied to the B. of T. for an Order to increase the maximum 
charge for electricity from 8d. to 10d. per unit, and to advance the 
maximum charge per quarter from 13s, 4d. to 15s. 


TRAMWAY AND RAILWAY NOTES. 


Brazil. — Ramway Execrrirication.— An Anglo- 
American financial group is considering a project for the electrifi- 
cation of a railway from Victoria, on the coast, to Diamantina, a 
distance of 100 miles inland. 


Burnley.—Accipent.—A B. of T. inspector held an 
inquiry on December 11th, into the tramcar accident at Harle Syke, 
resulting in four men and a boy being severely injured. A fitter 
stated that the car in question had a defect in the hand-brake, 
which he rectified, and he considered the car in good order when it 
left the shed. The driver, who had been with the department six 
years, said he could only account for the mishap by the fact that 
the automatic switch gave out, and the wheels then started slipping. 
He could not state the reason why the brakes failed. He was 
quite aware of the risk of using the electric brake and the hand 
brake together, and he did not do so. The conductor said it was 
quite a daily occurrence for the sanders to be blocked up with 
stones and tickets. 


Dunoon.—Prorosep Licur Rarway.—Failing private 
enterprise, the T.C. may build an electric railway between Sank- 
bank and Innellan. 


Heywood (Lancs.),—Waces.—An application from the 
Association of Tramway and Vehicle Workers, for the award of the 
Committee on Production of 4s. per week increased war bonus for 
tramway inspectors, has been acceded to. 


tramway employés at Madrid 
struck work on the 16th inst. The police and gendarmerie were 
obliged to intervene frequently and disperse parties of strikers. 

FRANCE.—With a view to electrifying a further portion of its 
railway lines in the Departement des Basses-Pyrenées, the Com- 
pagnie du Midi has decided to develop the falls in the Upper Valley 
of the Ossau. The plans comprise the building of three hydro- 
electric works, situated at Artouste, Miégebat, and Hourat respec- 
tively, of a total capacity of 54,000 H.P. 

-The Société Versaillaise de Tramways has decided to employ on 
its network three-phase energy at 50 periods, instead of the single- 
phase at 60 periods which it now uses. 

Owing to the failure of the supply, due to lack of coal, the cara 
on several sections of the Paris tramways stopped running on 
Saturday. 

Trains have been held up in the Perpignan district owing to 
telegraph posts having been blown across the lines by a violent 


IraLy.—Responding to the invitation of the Ministry of 
Industry, Trade and Labour, the Chamber of Commerce located at 
Rovereto has outlined the railway works advisable to be carried 
out by the State for the improvement of traffic in the Trentino, as 
follows :—First, the completion of the Valsugana network, with 
the Primolano-Trento branch line. Secondly, conversion into 
a normal line. with electric traction from Rovereto to Riva, of the 
existing steam tramway running between Mori, Arco, and Riva. 
Thirdly, construction of the electric tramway lines Lavis-Cembra- 
Cavalese-Moena, and Trento-Sarche-Tione, with branches between 
Sarche-Riva and Male-Fucine. Fourthly, favourable consideration 
of the plans for the projected Schio-Rovereto line ; the proposed 
junctions at Tione-Pinzolo and Tione-Vestone-Brescia ; the prolonga- 
tion of the Cavalese-Moena line through the Fasse Valley ; the 
junction proposed between Fucine and Edolo ; the construction of 
a line from Peschiera to Lazise, Malcesine, and Riva; the link- 
ing-up of Brescia with Riva di Salo, and of Trento with Rovereto 
on the left bank of the Adige. In connection with the abov 
schemes the Communal Council of Trentino has subsequently been 
discussing the ways and means of building a second electric gene- 
rating station on the River Sarca, to produce some 10,000 kw. 


Freshfield.—An electric workmen’s train on the Liver- 
pool-Southport line caught fire early on the morning of December 
17th, when between Ainsdale and Freshtield. The flames were soon 
extinguished, and the train on reaching Freshfield was with- 
drawn. 
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Little Hulton, —Track Marytenance.—It is stated that 
if the B. of T. approves the application of the South Lancashire 
Tramways Co, to increase fares, the D.C. will require an additional 
grant for the maintenance of the roads occupied by the track. But 
a also asks that the company be required to provide and maintain 
1d. stages, 


Little Lever.—ExtTensions.—The U.D.C. has suggested 
that the tramway authorities of adjoining districts should link 
up so as to provide a through service from Bolton through 
Little Lever and on to Radcliffe. The proposal has been before 
the Bolton Tramways Committee. 


London.—CentTrat Lonpon Rar.way.—The Minister 
of Transport has extended until July, 1921, the time under the 
Central London Railway Act, 1914, for the completion of the 
enlargement of the tunnels, &c. 

New Trarns.—In connection with the efforts being made by 
the Metropolitan Railway Co. to give greater comfort to the 
travelling public, and to alleviate traffic congestion, a new type of 
train was on view for public inepection, at Baker Street Station. 
last week. The train consists of six coaches, and 100 more 
coaches of the same pattern are under construction. In each there 
are five swing doors on each side similar in pattern to those used in 
steam-driven trains. Theseating accommodation has been increased 
from 268 to 292. The seats are arranged so as to leave the 
central gangways clear, and a number of brass rails fixed to the 
seat backs take the place of the familiar straps. The train is 
also fitted with an improved device for controlling the “ trip” for 
actuating the brakes in emergency, and the driver has an automatic 
“window-wiper” to enable him to have a clear view in thick 
weather. Numerous glass wind screens extending from the backs 
of seats to the roof prevent draughts, and the heating and lighting 
have also been improved. The new train will be taken into use 
forthwith. 

On the North London Railway, in the New Year, some additional 
trains in the early morning and in the afternoon will run to and 
from Richmond and Kew Bridge, and there will also be improved 
services between Willesden and Acton and Broad Street. 

The Metropolitan District Railway Co. is applying to Parliament 
for powers to extend the Aldgate East Station. 


North Riding.—Licut Ramway.—The Light Railway 
Commissioners have held an inquiry, and expressed themselves in 
favour of the proposals of Sir Robert Walker and the Trustees of 
the Land Hutton Estate, for the construction of a light railway 
having a 15 in. gauge, to serve a number of villages in Flaxtor 
rural area, mainly for the transport of agricultural produce. 


Surbiton.—AcciDENT.—In a collision between two 
tramway cars last week, three passengers were slightly injured. 


United States.—Fare Increase.—Since the war, the 
New York Underground Railway Companies have been compelled 
to pay 100 per cent. more for operating, and have increased employ és’ 
wages by 103 per cent. In consequence, the 2}d. fares will be 
shortly increased to 5d. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—Although the Navy Department claims to 
have effected considerable improvement in the wireless service, its 
critics state that much unnecessary expense and confusion have 
been caused by the substitution in several stations of the Marconi 
“hook-up” in place of the Balsillie system originally installed. 
The Navy Department claims that this was neces-ary, but outside 
engineers are of opinion that the alterations were a means of 
disposing of surplus appliances from the Government workshops.— 
Age. 


Norway.—The Stavanger wireless station in Norway has 
now been opened. Communication will be held with the Annapolis 
station at Washington and the Tuckerton station near Philadelphia. 
The station will be able to transmit 10,000 words daily ; the rate 
will be Ore 90 per word.— Economie Reriew. 

South America.— An “all-American” cable between 
Montevideo and Buenos Aires was opened to traffic on Saturday, 


South Africa.—The number of telegraph offices increased 
from 1,703 to 1,738 in 1918, and the number of messages from 
6,174,888 to 6,619635. The number of telephone exchanges 
increased from 437 to 452, and the number of telephones from 
36,846 to 38,396. Trunk communication was opened during the 
year between Port Elizabeth and East London. It has been 
decided to adopt automatic working at Cape Town, Pietermaritz- 
burg, and Johannesburg.— 7. and 7, Journal, 


Uruguay.—The National Council of Administration will 
shortly present a message to the Legislative Chambers asking that 
the Department of Wireless Telegraphy be authorised to contract 
for a loan of $200,000 (Uruguayan gold) from the Bank of the 
Republic, in order to carry out improvements and extensions in 
the wireless telegraphic services.— Review of the River Plate. 


CONTRACTS OPEN AND CLOSED. 
he 
Notice" appeared.) 


OPEN. 


28th. N.S.W. Govern- 
ment Railways and Tramways. One 1,250-Kw., 50-cycle turbo- 
alternator. 

February 18th. One electrically-controlled tower clock and 
four dials, for Sydney sub-station. Chief Electrical Engineer's 
Office, 61, Hunter Street, Sydney. 

Perro, W.A.— February 10th. P.M.G.’s Department. 340 
accumulators (schedule W.A.647.) (December 19th.) 


Barnes.—January 20th. U.D.C. Electricity Depart- 
ment. Supply of water-tube boilers, economisers, draught 
plant, turbo-alternators, condensers, air and circulating pumps, 
transformers and rotary converters. (December 12th.) 


Bedwellty.— December 29th. U.D.C. Supply and erection 
of a small sub-station equipment, ant about 3,000 yd. of pole line. 
(December 19th.) 


- Bootle.—January 7th. Corporation. Wiring 34 houses 
under the housing scheme. (See this issu.) 


Bradford.— January 28th. Corporation. Two electric 
battery locomotives. (See this issue.) 


Cavan.—January 12th. Electric Light & Power Co, 
Suction gas engine and plant ; alternative tender for duplicates, 
electric generator and motor booster ; alternative tender for dupli- 
cate, generator, electric storage battery, Dc. switchboard. (See 
this issue.) 


Chile—March 15th. Comision de Puertos, Santiago. 
Electrical machinery (power and lighting) for the Port ot Valparaiso. 
Comision de Puertos, Santiago, Chile. Copies of the specifications 
can be seen at the Chilean Legation, London, between 3 and 5 p.m. 


Dundee. — January 23rd. (‘orporation. _ Electricity 
Department. Three 750-Kw. converter s:ts; one 300 Kw ditto; 
11,000 v., E.H.T. switchboard ; two 750-KW., D.c. control panels ; 
one 300-Kw. ditto. (December | 9th ) 


Govan (Glasgow).—December 30.h. Clyde Navigation 
Trustees. Electrically-driven de-watering pumps for Nus. 1,2 and 3 
Graviog Docks, Govan. W. Bridges & Co., Eugineers 3, Salters 
Hall Court, London, E.C, 4. 


Halifax.— January 5th. Electricity Department. Supply 
of stores (including lighting fittings and electrical accessories, 
cables, meters, &c.), from February Ist, 1920, to March 3lst, 1921. 
(December 19th.) 


London.—IsLincton.—January 28th. Electricity Com- 
mittee. Stores, including cables, meters, electric lamps, &c., for 12 
months. (December 19th.) 

Fo.uam. — January 13th. Electricity Committee. Manu- 
facture, delivery and laying, complete, duct, E.H.T. cable, &c., 
between the generating stations of Fulham and Hammersmith. 
(December 19th.) 


St+tpney.— January 22nd. Electricity Supply Committee. 
Two water-tube boilers, chimneys, economisers, &c., and one 
5,000 Kw. turbo-alternator, with condenser. accessories and switch- 
gear. (December 19th.) 


Manchester.—January 14th. Electricity Committee. One 
2-ton electric lorry (specification No. 23); one 10/15-cwt. electric 
van (specification No. 24). (See this issue.) 

December 29th. Electricity Committee. Three-phase, 6.600-volt. 
sub-station switcbgear. Mr. F. E. Hughes, Secretary, Electricity 
Department, Town Hall. 


Paris.—Six kilometres, 6-conductor gutta-percha, lead- 
covered cable. Offers to M. le Directeur des Sarvices du Depot 
Central du Matérial, 75, Boulevard, Brane, Paris. 


Rhondda, — January 5th. U.D.C. Electricity Com- 
mittee. Steel or wood poles and the completion of overhead 
lines. (December 19th.) 


Sheffield. — January 2nd. Electric Supply Depart- 
ment. Supply and laying of six-core, EH.T., split-conductor 
cable (contract No. 268). (December 12th.) 


Spain.— January 25th. The Harbour Works Authori- 
ties at Alicante are inviting tenders for the supply of three 
electric cranes. Particulars may be obtained from, wid tenders are 
to be sent to, the Junta de Obras del Puerto, Alicante. 


Tynemouth.— January 12th. Electric:ty Department. 
Ten 250-K.v.A. transformers. (December 19th ) 
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CLOSED. 
Londoa.—L.C.C. Highways Committee. Laying stone- 


ware ducts, repaving, &c., in connection with the construction of 
the new tramways from Lee Green to Eltham, and in East Hill, 
Wandsworth :— 
G. 1. Anderson .. ee £8,346 
J. Mowlem & Co., Ltd. (recom.) 
G. P, Trentham, Ltd... ee 10,295 
J. G. White & Co., Ltd. 13, 
Equipment of additional cars with traction gear. The under- 
mentioned tenders, which are the lowest received for certain portions 
of the apparatus and materials required, have been accepted :— 
Brush Electrical Engineering Co., Ltd. .. oe ee £1,030 
A.B.C. Couplers, Ltd, (less 24%) .. 1,494 


Watford:—B. of G. E.L. installation for the nurses’ 
quarters :— 
J. W. Russell -. (accepted) .. £36 


Connare & Co. 87 10s. 
Rogers & Gowlett .. 39 10s. 


FORTHCOMING EVENTS. 


Royal Institution of Great Britain.—At Albemarle Street, Piccadilly, W. 
At3p.m. Lectures by Prof. W. H. Bragg, F.R.S. 
Tuesday, December Sist. What is Sound?" 
Thursday, January Ist. ‘Sound & Music.” 
Saturday, January 8rd. ‘ Sounds of the Country.” 
Junior Institotion of ‘ineers.—Friday, January 2nd, 1920. At39, Victoria 
Street, 8.W. At bye L te on “ Aut tic Electric Weighing 
Machines as used by Machine Packers,’’ by Mr. V. Bims. 


NOTES. 


Educational.—Speaking as chairman at the Crystal 
Palace School of Engineering recently, on the occasion of the 
award of certificates, Mr. H. E. Stilgoe, chief engineer of the 
Metropolitan Water Board and an old student of this school, told 
the students not to specialise. The great thing was to pay every 
attention to the opportunities of training, as such opportunities 
might not come later. Men gained experience every day, but they 
did not get the chances of study later. If they attempted to 
specialise they lost a thorough grounding in all things apper- 
taining to civil engineering.—Daily Telegraph. 


The Electricity Supply Bill.—The Bill, as amended in 
Committee, was considered in the House of Lords on Friday last. 
The power given to the Electricity Commissioners by Clause 3 to 
conduct experiments for the improvement of the methods of 
electric supply or of the utilisation of fuel was enlarged, on the 
motion of the Lord Chancellor, by adding “ water power,” which, 
he said, might be useful in connection with the inquiries of the 
Water Power Resources Committee. 

The Report stage was agreed to. The Bil! was afterwards read 
a third time, and passei.—Zhe Times. 

On Monday the Lords’ amendments were considered by the 
Commons, and the Bill was passed, the Government declaring its 
firm intention of pressing the postponed clauses through early 
next session. 


Electrical Workers’ Wages.—The award was issued on 
Saturday in an arbitration claim heard by the Industrial Court for 
a further war wage advance of 15s. per week for workers employed 
in the electricity undertakings in the metropolitan area, The 
Court awarded to men aged 18 and over an advance of 5s. a week. 
The men concerned had already received wur advances up 28s. 6d. a 
week, and, in addition, those aged 21 and over had been granted a 
bonus on earnings of 12} per cent. in the case of time-workers, and 
74 per cent. piece-workers, 

A similar claim has been made by the Electrical Trades Union 
and other Unions for an advance of wages for electrical workers on 
railways operating in the London district. The Court awarded an 
advance of 5s. a week to men aged 18 and over. 


Inquiries,—Makers of a hand-lamp of aluminium alloy, 
marked “ W.E.F.C.O.,” are asked for. 


The Physical Society's and Optical Society’s Annual 
Exhibition.—This exhibition, which is to be held on January 7th 
and 8th, 1920, at the Imporial College of Science, South 
Kensington, will be open from 3 to 6 pm., and from 7 to 10 p.m. 
Prof. F. J. Cheshire, C.B.E., will give a discourse on “Some 
Polarisation Experiments,” at 8 p.m. on January 7th, and at 
4 p.m. on January 8th ; and Prof. A. O. Rankine, D.Sc., will give 
a discourse on “The Use of Light in the Transmission and 
Reproduction of Speech,” at 4 p.m. on January 7th, and at 8 p.m. 
on January 8th. The lectures will be illustrated by experiments. 
Some 40 firms will be exhibiting, and there will also be certain 
experimental demonstrations. 

We understand that invitations have been given to the Insti- 
tution of Electrical Engineers, the Institution of Mechanical 
Engineers, the Faraday Society, the Wireless Society of London, 
and the Réntgen Society. Admission in all cases will be by ticket 
only, and therefore members of the societies just mentioned 
(including also the Physical and Optical Societies), desiring to 
attend the exhibition should apply to the secretary of the society 
to which they belong. hers interested shouldiapply direct to the 


a of the Physical Society, National Physical Laboratory, 


The Batti-Wallahs’ Society.—The Committee announces 
another of its informal events for Wednesday, January 7th. 
Tickets for the meal and entertainment 5s, 6d., obtainable from 
Mr. A. J. Greenly, 37-38, Strand, W.C. 


Appointments Vacant.—Assistant telegraph engineer 
(£363 + £75 + 30 per cent.), for the Federated Malay States 
Government Posts and Telegraphs ; teacher of electrical engineering 
and physics (£225 to £315) for the L.C.C. School of Engineering 
and Naviga'ion, Poplar. See our advertisement pages to-day. 


Fatality.—A youth named R. A. Black was accidentally 
killed «t Messrs. Gray's Shipyard, Pallion, Sunderland, on the 16th 
inst. He was jointing a wire when a 240-volt current was, without 
warning, suddenly turned on while he had the wire still in his 
hands. He was killed instantly. At the inquest, a youth named 
Marshall, who was working with deceased, said he was sent.to 
attend to fuses near the switch which controlled the current for the 
wire where Black was working. He did not turn the switch on. 
The Coroner, after hearing other evidence, said there was no doubt 
that someone had turned on the switch, but, apparently, he was 
not man enough to come forward. A verdict of “Accidental 
death was returned. 


A Whitley Council for London, — A Greater London 
Electrical Conference was held on Monday for the purpose of 
setting up a Greater London Arra District Council under the 
National Joint Industrial Council of the Electrical Industry. The 
chairman, Mr. C. P. Sparks. explained that the new District Council 
would take the place of the Joint Committee that had been in 
existence for 18 months, and had done very good work. It would 
secure joint action between employers and workpeople for safe- 
guarding the industry. There would be an equal number of repre- 
sentatives of labour and of the employers. A resolution was 
unanimously carried that a District Council should be set up for 
the Greater London area.— West minster Gazette. 


Automatic Sub-stations.—The Pacific Electric Railway 
Co. has recently opened a new automatic sub-station at 
Torrance, U.S.A., which has proved very successful. The 
station is started up by a predetermined voltage drop for two 
seconds in the trolley supply, the operation taking from 30 to 
40 seconds. When the normal voltage is restored the rotary 
is automatically shut down within a period, which can be 
adjusted, of from 3 to 20 minutes. By means of a thermostat 
a sustained overload will stop the rotary, which starts ap 
again when the thermostat cools down. The rotary starting 
switch cannot close until all but the pilot brushes are raised, 
and the brushes will not lower until the D.c. voltage of the 
right polarity and strength has been built up. In the case 
of wrong polarity the field is automatically reversed. The 
bc. contactors which connect the rotary to the line cannot 
close until all the brushes are down on the commutator. 
Overheating is guarded against by thermostats placed in each 
bearing. The main D.c. connector has a relay which opens 
when the contactor has made three successive attempts to 
close on a short circuit or grounded line. The opening of 
this relay shuts the station down by actuating the automatic 
control circuit. 


Motor-car Control by Wireless. — Dr. A. M. Low 
delivered an interesting lecture, under the auspices of the 
Southend and District Automobile Club, at Southend, last 
week on “ Horrors of. Motor-cars.’’ Its leading feature was 
the demonstration for the first time of a special apparatus 
for controlling a car by means of wireless. The lecturer ex- 
plained that the cost of running would be prohibitive, except 
to Government departments, and he saw little hope of the 
system being perfected for many years to come. That system 
of transmitting power was, however, bound to come. An 
interesting section of the lecture dealt with methods of examin- 
ing moving parts of cars by means of a synchronised kine- 
matograph, some particulars of which were given in our 
‘““New Devices’’ columns some months ago. The lecturer 
showed by a special film the movements of different parts of 
a car engine, which method should prove of value to designers. 


Safety First.—A chapter on “ Accident Prevention and 
Safety First’’ is contributed by Mr. G. Bellhouse to the 
annual report for 1918 of H.M. Chief Inspector of Factories, 
in which he reports that during the year 1,579 fatal cases, 
53,491 accidents due to machinery, and 108,663 non-machinery 
cases were notified. He considers that if a real reduction is 
to take place, it can be effected only by the joint effort of 
employers and workers in each individual trade and factory. 
The remedy is in a wide extension of the system of safety 
committees, which have been attended by nruch success in 
the cases where they have been tried. The essential feature 
of the constitution of the committees is that there shall be 
joint representation of the management and of the workers. 
The representation need not necessarily be equal, but there 
are advantages in making it so; in particular, questions before 
the committee can be decided by a majority vote, whereas 
without it decisions can only be reached by agreement. 
The committee should publish an account of each accident 
investigated and of the causes which led to it. Experience 
shows that the publicity so obtained is of immense educational 
value, and has a marked effect on the workers whose acci- 
dents have resulted from carelessness and negligence. It 
has also the further important duty of keeping the question 
of ‘safety prominently before the workpeople. 
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Institution and Lecture Notes.—Institution of Elec- 
trical Engineers.—Mr. J. Lythgoe delivered a lecture, on Dec. 15th, 
at the Armstrong College, Newcastle-on-Tyne, to the members of 
the NorTH-EasteERN CENTRE, upon “ Electrical Developments at 
Christchurch, New Zealand.” Mr. W. Cross, district chairman, 
was in the chair. Mr. Lythgoe referred to the proposed scheme 
for the North Island, of which the transmission lines would be 
1,421 route-miles long, and there would be 29 primary sub-stations. 
The transmission pressures were 100,000, 20,000, 10,500, and 3,000 
volts. The standard voltage aiopted was 400 volts three-phase 
and 230 volts single-phase. The lecturer drew attention to the 
great value and possibilities of water power in New Zealand, and 
then proceeded to speak of the electrical undertaking which 
supplied Christchurch and the neighbouring district with energy. 
In Christchurch there were 170 miles of streets and 2.000 street 
lamps in series varying in candle-power from 100 to 1,000, at 6°6 
amperes. The growth of consumers and of load had, despite 
fluctuations. been steady from year to year, and the weekly load 
factor last year was 58 per cent. They were now preparing to 
push electrical cooking, and they were prepared to advance loans 
to consumers for ovens, &c., repayable in two years, at 6 per cent. 
They had also recently built a municipal garage for electric vehicles, 
which were becoming increasing popular, probably because motor 
spirit was dear and electrical energy was cheap. The garage was 
constructed to hold 60 cars, and before he left they had 38 in it, 
and good prospects. Their terms for charging and maintaining a 
half-ton Walker electric wagon were £40 per annum ; for a one-ton 
vehicle, £45 ; and for a five-ton one, £X5. 


Junior Institution of Engineers.—In his presidential address to 
the Midland Section on December 2nd, Prof. F. W. Burstall dealt 
with ‘‘ The Professional Status of the Engineer.” Regarding the 
position of the engineer in a civilised community as comparable 
only with the position occupied by the physician and surgeon, he 
outlined the development of the older profession of medicine, 
pointing out that the protection of the public demanded that 
Parliament should take cognisance of the training and registration 
of the medical man, and it was for this reason that at present the 
profession of medicine and surgery was a more remunerative and 
respectable one than that of engineering. He doubted whether 
either the knowledge or the intellectual capacity of the average 
medical man was so high as that of the average professional 
engineer, but the doctor had the great merit of being a member of 
a powerful and close corporation whose powers and duties were 
laid down by Acts of Parliament, and the conduct of his pro- 
fessional duties was watched over by a body whose duty it was to 
exact a high standard of professional conduct. It was only within 
the last 70 years that the immense importance of engineering skill 
to a civilised community had been fully realised, and the demand 
for engineers came with such rapidity as to prevent the organisa- 
tion of suitable means for training young men. To-day, however, 
the importance of highly-skilled engineering men could hardly be 
exaggerated. The difficulty was, however, to organise any such 
body as that which looked after the interests of medicine, the 
reason being that there was a very much greater number of types 
of mind required for engineering than for medicine. Without 
some attempt at such an organisation, it was quite certain that the 
engineer would never rank as highly in the estimation of the 
general public as if he were one of an organised and disciplined 
army. In the future, all engineers would receive a scientific 
education before they entered upon the commercial and manu- 
facturing side of their profession. It would seem, considering the 
great responsibility of the engineer, that he would be a man held 
in high esteem, and put into positions of responsibility. Unfor- 
tunately this was not the case; this was largely due to the fact 
that our governing classes had been almost wholly drawn from 
the public schools and the older Universities. Their studies had 
been of a literary and humanistic kind, and most of them had little 
knowledge, and no sympathy for scientific power. Another reason 
why the engineer was not more powerful, was that he was an 
isolated individual. He was not a member of a powerful corpora- 
tion such as that of medicine; he was not forced to qualify 
in his profession like the solicitor and barrister. The only method 
that would overcome these difficulties, was the formation of some 
corporation which would insist upon a standard of qualifications 
for its members, which would be cognisant of the behaviour of its 
members in professional matters, and which would lay down rules 
with regard to the remuneration which its members should 
accept; in other words, that the scientific members of the 
engineering profession should form a Trade Union of a similar type 
to that of the medical profession. 


Barrow and District Association of Engineers.—At a general 
meeting of the Association, on December 12th, Mr. Frank W. 
Skinner, A.M.I.E.E., gave a lecture om “ Electric-Arc Welding.” 
The first part of his paper dealt with the characteristics of arcs 
when either carbon or metal electrodes were employed, and the 
speaker said that, owing to these characteristics, it was necessary 
to provide a voltage across the arc which would approximately 
vary in direct proportion to the current. The various means that 
were adopted to secure this were described, and the inefficiency of 
the usual method of introducing a resistance in series with the arc 
was emphasised. Mr. Skinner showed that a great increase of 
electrical efficiency could be obtained by the use of special machines 
having inverse compound-wound systems. The employment of a 
Daysohm magnetic clutch also tended to greater efficiency. The 
speaker was of the opinion that, except in special cases, covered 
electrodes producing a liquid flux were inferior to those supplying 
a gaseous flux, on account of the greater speed in welding obtain- 
able by the use of the latter type, as well as the risk of slag 
inclusions in the weld which attended the use of liquid flux, 


The second part of the paper was devoted to comparative coats 
and strengths of welded joints, and to the progress made in this 
direction. The lecture was illustrated by means of lantern slides, 


Edinburgh Electrical Society.—The third general meeting of 
this Society was held at the Philosophical Institution, Edinburgh, 
on December 10th, when a paper on “ The Repair and Maintenance 
of A.c. and p c. Machines” was read by Mr. James Walker, of Messrs. 
Brunton, Museelburgh. The author exhibited a large number of 
lantern slides illustrating machines at various stages of repair, and 
showing some of his own devices for overcoming common defects 
and troubles met with on motors and controllers. There was a 
good discussion, and many new members were enrolled. 


Association of Mining Electrical Engineers.—The members of 
the West Of Scotland Branch recently visited the Dalmarnock 
power station, which is now nearing completion, After the visit 
a social gathering was held at the Trades House. 


Society of Engineers.—The Council has awarded the President's 
Gold Medal to Mr. Alfred S. E. Ackermann, for his paper on 
“ Experiments with Clay in Its Relation to Piles”; and the 
Bessemer Premier to Mr. E. O. Bannister for his paper on “ Heat 
Treatment of Steel,” value £5 5s. 


Bolton Engineers’ Association.—Members have been addressed 
by Mr. Sam Bury, on “Central Electric Station Supply ~. 
Privately-Owned Plant.” Mr. Bury showed that in some instances 
economy would be obtained from central station supply, but also 
pointed out that there was something to be said on behalf of 
privately-owned reciprocating engine plant. 


Society of Technical Engineers._-At a meeting of the Woolwich 
Branch on December 12th, at which Dr. Crowley took the chair, 
an address was given on “The Proper Position of the Engineer 
in Industrial and Political Circles” by Mr. E. C. de Segundo, 
A.M. Inst.C.E. In his remarks from the chair, Dr. Crowley stated 
that, “in his opinion, engineers should take a keen interest in 
political problems, and do all in their power to educate those 
subordinate to them in the duties of citizenship and the necessity 
for increased productivity in the industry. This was one of the 
objects for which the Society of Technical Engineers was founded, 
and was just as important as the improvement of the engineer's 
status, which should be accomplished by legitimate means,” 


Plant Life-—The Bose Research Institute, at Calcutta, 
of which Sir Jagadis Chandra Bose is director and founder, was 
dedicated to the nation in November, 1917. As far as accom- 
modation will permit, its facilities are available to workers of all 
countries. The Institute includes an experimental station at 
Sijberea, on the Ganges, and the research station, Glen Eden, at 
Darjeeling. Here, as at Calcutta, are carried on investigations 
aiming at the discovery of the laws of growth of plants. Sir 
Jagadis’s investigations into living plant life, some of which he 
demonstrated at the India Office on December 16th, have estab- 
lished remarkable similarities in plant and in human life. Indeed, 
plants have been shown to possess a wider range of sensibility than 
human beings. The latter are unable to perceive signals through 
space, but Sir Jagadis has been successful in making the plant 
itself record the message received through wireless signalling. 
One experiment consisted in placing a leaf picked from a pot 
plant of celamen on the magnetic needle of the crescograph, 
one of Sir Jagadis’s own inventions. From the mirror attached to 
the needle a spot of light appeared at once on the screen, and 
moved backwards and forwards across the latter at the rate of 
10 ft. in 12 seconds. The actual rate of the plant’s pulsation was 
100,000th part of an inch per second. When the leaf was 
stimulated with an electric current the pulsations and the spot of 
light were quickened. ‘‘ There is nothing in the animal which has 
not been forestalled in the plant,” said the lecturer. ‘“ When « 
plant is placed in unhappy conditions, as in a bath of hot water, 
the time comes when it struggles and dies, and its struggles are the 
same as in the animal,” 


The LE.E. Wiring Rules.—The Council of the Insti- 
tution of Electrical Engineers has approved the following recom- 
mendation of the Wiring Rules Committee :— 

“That Wiring Rule 39 be amended to read as follows :— 

“39. Except for wiring fittings, the cross-sectional area 
(Table, Col. 2) of any copper conductor must not be less than 
O'VOL5 sq. in. (1/044 in.). The cross-sectional area of fittings 
wires must not be less than 0°0010 sq. in. (1/°036 in.).” ; 

The matter is one of importance in view of the introduction of 
the new standard sizes, and the question has been raised in 
correspondence with the Institution and in the Press. 

A complete revision of the Wiring Rules is in hand, and the 
Committee will be glad to receive suggestions (in the form of 
specific amendments) for consideration during the revision. 
Suggestions should be addressed to the Secretary of the Institution, 
1, Albemarle Street, London, W.1. Many valuable suggestions 
have already been received. 


Coal Rebate.—A committee, consisting of Mr. Roger T. 
Smith, President LE.E. (chairman), and representatives of The 
Incorporated Municipal Electrical Association, The Incorporated 
Association of Electric Power Companies, The Conference of Chief 
Officials of London Electric Supply Companies, and The Provincial 
Electric Supply Committee of the United Kingdom, has had 
several interviews with the Coal Controlier, and has drawn up a 
memorandum to show how the reduction to be made to electricity 
consumers to correspond with the 10s. reduction in the price of 
coal is to be carried out. A number of meetings have been held. 
It is hoped that the memorandum will be available for distrivation 
to the various electricity supply undertakings immediately after 
the Christmas holidays. 
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Christmas at St. George’s Hall.—In his Yuletide 
holiday programme at St. George’s Hall, Langham Place, 
Mr. Nevil Maskelyne gives a place to an electrical display 
by “X, the Unknown,” who, among other achievements, 
manufactures ozone, and, with the aid of an imposing display 
of electrical apparatus, passes current at a pressure said to 
ie 2h million volts through the body of a lady, lights cigar- 
ettes from a teaspoon placed on her tongue, and performs 
other, spectacular experiments familiar to workers with high- 
frequency currents. Mr. Sivori Levey is present with his 
musical imerrymakers Smilers,” and Mr. Oswald 
Williams performs new magical experiments. 


Stalybridge Electricity Supply.—A serious position has 
vrisen oWlng to a dispute with the shift engineers at the 
electric generating station of the Stalybridge, Hyde, Mossley, 
and Dukinfield Tramways and Electricity Board. Less than 
a dozen men are concerned in the dispute, which is under- 
stuud to have arisen over an application for an advance in 
vages Which the men made in October last. This the Generat- 
ine Station Conunittes agreed to, but the men are now asking 
that the advance should come into operation as from February 
or March last, as was done in the case of clectrical engineers 
in the employ of Landon companies. The committee has offered 
to vo to arbitration on the matter, but this the men will not 
accept, and they have resigned, with the result that the supply 
ty mills, &c., has been greatly curtailed. 

\s we go to press we have received from Mr. W. Arthur 
lowes, general secretary of the Electrical Power 
Lngineers’ Association, the following ‘communication :— 

May L be allowed the hospitality of your columns to refer 
to the statements published by Mr. R. Blackmore, engineer- 
in-chief to the Stalybridge, Hyde, Mossley, and Dukinfield 
lramways and Electricity Board, upon the causes of the 
present failure of the above supply, and to correct some of 
the inaccuracies contained therein. 

Mr. Blackmore states that the interruption has been caused 
by the resignations of the shift engineers owing to differences 
on the question of wages. Whilst this is one of the differences, 
it is not the only one, neither is it the cause of the present 
trouble. It is, however, as a contributory factor, a matter 
upon which both sides should be heard. 

The Electrical Power Engineers’ Association in October, 
91S, made a claim upon all electricity supply undertakings 
in the United Kingdom for certain increases in salary. After 
negotiations with the Standing Conference of Electricity 
Supply Associations—the then only national body representing 
employers in the electricity supply industry—the claim was, 
on the advice of the Ministry of Labour, referred to arbitra- 
tion. The Ministry of Labour further supported this advice 
by recommending all undertakings to agree to arbitration. 
The Stalybridge undertaking, of which Mr. Blackmore is chief 
pe did not act upon the advice given by the Ministry 
ol Labour. 

The result of the arbitration was to give the Association 
all that it asked for, thus indicating the reasonableness of the 
claim made. 

The Stalybridge Joint Board paid to the employés concerned 
certain increases under this award, but owing to the method 
adopted by the Board, such increases were not in accordance 
with the terms of the award. 

We have since May last endeavoured to get from Mr. Black- 
more some satisfaction upon this matter, but without success: 
as a consequence the aid of the Ministry of Labour has been 
invoked to settle by arbitration. Mr. Blackmore will only 
consent to this procedure if other matters which are not con- 
nected with this question are also referred to arbitration. 
To this the employés concerned will not assent, and after 
examination of all the circumstances, this Association has 
agreed to this decision. 

These other matters relate to the conditions of employment 
of staff engineers at Stalybridge, and we say, without fear 
of contradiction, that such conditions are without parallel in 
the United Kingdom. Stalybridge as a generating station is 
considerably above the average size, yet the amount of assist- 
unce given to the shift engineers is far less than is usually 
provided in a station of half the capacity. The engineers at 
Stalybridge are paid by the hour, and during periods of sick- 
ness their “salary ’’ is stopped, although the other engineers 
have to work extra time to carry out the necessary duties. 
During 1918 the excessive overtime that had to be worked by 
the shift engineers to obtain their ‘ holidays” caused each 
of them to be laid up for certain periods. In June, 1919. 
these engineers desired to prevent a repetition of this, and 
requested Mr. Blackmore to provide extra assistance. Mr. 
Blackmore’s reply was that ‘if any engineer is not of suffi- 
ciently robust health to carry out his duties properly, T shall 
he pleased to release him from further duty if he will send 
in_ his resignation.” 

The engineers at Stalybridge have taken this advice. They 
have been unable, either through their own efforts or by the 
aid of this Association to secure a change in these conditions. 
and so they have been compelled to resign their positions, 
rather than prejudice their health and prosnects by remaining. 
We, as an association, have investigated this matter, and are 
recommending all our members not to accept any post at 
Stalybridge under the present conditions. 

Mr. Blackmore suggests that he is willing to arbitrate upon 
this matter. This is something. Hitherto our correspondence 


with Mr. Blackmore has been notable for the curt nature of 
his replies, and the lack of any indication of a willingness to 
negotiate upon the matters raised. We cannot agree to arbi- 
trate upon this matter until Mr. Blackmore, or more properly 
the Joint Board, makes some proposal upon the toatter at 
issue, so that the arbitrator can adjudicate. We have had 
no proposals from Mr. Blackmore, neither has there been any 
conference between Mr. Blackmore and the officials of this 
Association. 

In conclusion, may | point out that eight engineers are 
affected by this dispute. These engineers resigned their posi- 
tions in accordance with the terms of their engayement; five 
men gave 14 days’ notice, and three men gave seven days’ 
notice. Your readers will appreciate that there is nothing 
of the nature of a“ lightning strike’ in connection with this 
dispute, and further, that the management had ample warning 
of what was likely to happen. 

The sole cause of the present trouble is the irreconcilable 
attitude displayed by the engineer-in-chief, but the responsi- 
bility must also be shared by the Joint Board, who, as owners 
of the undertaking, do not appear to have realised their 
responsibilities. We that the Joint Board should 
assert their authority to settle this dispute, so that the prent 
loss to the community now in operation may be discontinued. 
—W. Arruvn Jones. 

The Training of Ex-service Mea.—'lhe receipt of appli- 
cations for training under the training grants scheme for bighe: 
edueation and traming of ex-officers and men of simular educa 
tional qualifications will be closed as follows: Applicants who 
were demobilised before October Ist last must lodge their 
applications on or before December 3st next. Applicants de- 
mobilised on or after October Ist last must lodge their appli 
cations Within three months of demobilisation, and in any case 
not later than June 30th, 1920. These date limits will apply 
to the higher Government training grants scheme as adminis 
tered by the Appointments Department of the Ministry of 
Labour, the Educational Departments of England, Scotland, 
and Ireland, and the Boards of Agriculture.—Daily Telegraph. 


Secret Telephony.—A note on the above subject was con- 
tributed by Mr. E. Poirson to the French Academy of Sciences 
in July last. If in a telephone circuit periodic interruptions 
are set up of equal duration to those of the non-interruptions, 
the change in the voice no longer takes place above 2,000 
interruptions per second. ‘The shorter the period of interrup 
tion, the less the voice is altered. If the current is reversed 
with a commutator, the spoken word becomes incomprehen 
sible; but becomes intelligible again when the current is com- 
mutated simultaneously in both stations. It is only necessary 
to effect synchronisin between the reversing and rectifying 
gear. These conditions are satisfied in the eryptoform which 
is used for secret telephony. and which has been elaborated at 
the laboratories of the ** Radiotélégraphie Militaire.”’—Tcch- 
nical Review. 

Tight-joint Electric Welding.Thomas E. Murray, 
Junr., of Brooklyn, N.Y., claims in two recently granted 
patents, important improvements in electric welding. Elec- 
trically-welded joints possessing a strength equal to that of 
the integral mass of the same material of like cross-sectional 
area can, he claims, be produced by subjecting the bodies to 
be welded to a current of a very high ampere strength for a 
very short time. For small areas a current of about 5,000 
amperes is used. The duration of this large current should 
be about one second for an area of 5 sq. in., and from two 
to three seconds for an area of 10 sq. in. To insure a good 
weld, all that is necessary is to increase the strength of the 
current until perfect union is effected.—Technical Review. 

Wireless Telegraphy.—The theory and use of wireless 
direction-finding apparatus is considered by Capt. A. 5S. 
Blatterman, U.S. Ariny, in an important paper printed in the 
Journal of the Franklin Institute. In 1917 and 1915 an in- 
vestigation was carried out in the U.S. wireless laboratories to 
determine the most efficient shape of coil to receive signals 
directly which are sometimes heard when the antenna is dis- 
connected from the apparatus. \n investigation was also 
made of the most efficient shape of coil for direction finding, 
as the loudness of the signals varies with the position of the 
coil. Elementary theory would indicate that the coil would 
be more effective the larger its cross section and the greater its 
time constant. Further, it would appear that the loudness of 
the signals was inversely proportional to the square of the 
wave length. This, however, is not the case. The experi 
ments recorded in this paper prove that there is a certain size 
of coil which gives the best results for a given wave-length. 
This was traced to the fact that the resistance of the coil varies 
with the wave-length. For very long wave-lengths the resist- 
ance has its ordinary value. As the wave-lenyth is shortened, 
and, therefore, as the frequency is increased, the resistance in 
creases slowly until it is two or three times its ordinary value, 
and it then increases with vreat rapidity This effect makes 
the reception bad at high frequencies. There is, therefore, a 
certain sized coil which produces the best effects. The results 
of the experiments described prove this conclusively. A thor- 
ough investigation was also made of the directional characteris- 
tics of this type of receiver, and many curious properties 
depending on its height above the ground were discovered. 
Using a properly constructed coil in an ordinary room and a 
seven-stage amplifier, the sicnals issued by all the high-power 
European stations could easily be heard. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as tu their movements, 


Central Station and Tramway Officials.—After an animated 
discussion by the Blackburn Committee on the question of the 
salary of the electrical engineer, Mr. P. P. WHEELWRIGHT. & 
recommendation to the Council to increase the salary from £800 
to £1,000 a year was carried by a majority of one. 

Mr. G. C. MILNES, manager of the Lancaster Corporation elec- 
tricity undertaking, has had his salary increased to £500, but will 
not devote any time to the tramways after February. 

Southampton T.C. has appointed Mr. J. BRIERLEY, traffic super- 
intendent of the Rhondda Valley Tramways, as tramway trafic 
manager at a salary of £300 a year. 

On Saturday, December 13th, Mr. H. J. Dean, A.M.LE.E., 
district mains engineer, was presented with a silver stop watch 
and an oak biscuit barrel by Mr. E. Cross, the engineer and general 
manager, on behalf of the staff and workmen of the Rotherham 
Corporation Electricity Department, on his leaving the Department 
to commence business as an electrical and mechanical engineer in 
Rotherham. 

Me. A. FopeN has resigned his position as engineer-in-charge 
with the Trafford Power & Light Supply Co., Ltd., Trafford Park, 
to take up a post on the staff of the Metropolitan-Vickers Elec- 
trical Co., Ltd., Trafford Park. 

General.— The Zimes states that CoLONEL Sir ANDREW M. J. 
OGILVIE, K.B.E., C.B., R.E., Joint Second Secretary of the Post 
Office since 1914, will retire from his official duties at the end of 
the month. He has been concerned chiefly with the work of the 
telephone and telegraph services. He took a prominent part in 
the arbitration on the transfer of the National Telephone Com- 
pany’s system to the Post Office in 111. In addition to his Post 
Office appointment, Sir Andrew was made Director of Army Signals 
(Home Defence) in 1914, and during the war he was largely 
occupied in arranging for the provision of telephonic and tele- 
graphic communications for the Forces in Great Britain, including 
anti-aircraft defence lines and air raid warnings. He also arranged 
for the Post Office to supply telegraph and telephone stores for the 
Army Signal Service of all the forces oversea. 

The Times understands that Mr. Grant Ropertson, of All 
Soul's College, Oxford, is to be appointed Principal of Birmingham 
University in succession to Sir Oliver Lodge, resigned. 

The Morning Post says that Prof. RONTGEN, the discoverer of the 
X-rays, who is 75, is resigning from his post as lecturer at Munich 
University and as Director of the Physical Institute. 

Mr, C. A.M.1.E.E., A.M.I.M.E., of Coventry, sails on 
January 5th to take up an appointment as chief electrical engineer 
to the Jamaica Times, Ltd., Jamaica, British West Indies, 

It is announced that SrR HENRY BABINGTON SMITH has been 
elected a director of the British Trade Corporation, and has been 
appointed deputy-governor. 

ALDERMAN WM. THOMPSON has resigned the chairmanship of 
Blackburn Electricity and Tramways Committee after 25 years’ 
presidency. He is 85 years of aye. 

Mr. H. GorpoN WriGut, Secretary with the Edinburgh Cor- 
poration Electricity Supply Department (and chairman of the 
Scottish Division of the Electricity Supply Commercial Association), 
was on Saturday presented with a case of gold-mounted pipes by 
the Clerical Staff of the Electricity Department, on the occasion 
of his leaving to take up a responsible position abroad. 


Obituary. — The interment of the late Mr. Wm. 
ConNER, elder son of Mr. James Conner, 0.B.E., general works 
manager of Messrs. Dick, Kerr & Co.'s Works at Preston, was 
attended by Mr. W. Rutherford, joint managing director, along 
with Mr. O. T.Gibb and other representatives from the Kilmarnock 
Works, the Manchester Office, and members of the Preston staff 
and employés. Wreaths were sent by the shop foremen, shop 
stewards, and employés connected with Dick, Kerr's Works, as well 
as from other works’ staffs. 

Mr. J. HARTLEY WICKSTEED.—The death took place at Leeds, 
on December 16th, of Mr. J. Hartley Wicksteed, chairman of the 
firm of Joshua Buckton & Co., Ltd., engineers and tool makers, 
Leeds. He was the president of the Association of Yorkshire 
Students of the Institution of Civil Engineers in 1905, and two 
years previous!y was also president of the Institution of Mechanical 
Engineers when it met in Leeds. 


Will.—The late Mr. F. A. Bevan, the banker, who was 
chairman of the Anglo-American Telegraph Co., and a director of 


the Eastern Extension, &c., Telegraph Co., left £410,879 gross and 
£315,061 net personalty. 


NEW COMPANIES REGISTERED. 


Engineering Employment Bureau, Ltd. (161,570).—Pri- 
vate compan Registered December 12th. Capital, £5,000 in £1 shares. To 
take over the business carried on at 234, Strand, W.C., as the “ Engineering 
ard Commercial Employment Bureau."’ The subscribers (each with one share) 
are: A. E. Whitehead, 24, The Drive, Walthamstow, E. 17, superintendent of 
labour; W. A. Willmott, 114, Holmleigh Road, Stamford Hill, works 
manager; R. S. Pearce, 7, Sedgeford Road, Shepherd’s Bush, W., labour 
superintendent; W. Sheriff, 8, The Promenade, Palmers Green, N., engineer. 
The first directors are: F. J. West and P. Morris (both permanent) and A. E. 
Whitehead, W. A. Willmotr, R. S. Pearce, W. Sheriff, and A. E. Flackfield, 
Registered office ; 234, Strand, W.C, 


Premier Electric Welding Ce. (Newcastis), Ltd. 
(161,602).—Private company. Registered Decem 12th. Capital, £60,000 in 
£1 shares. To carry on the business of ae of metals and other sub- 
stances by electrical, oxy-acetylene or other process, marine, electrical and 
general engineers, ship builders and repairers, &c. The subscribers (each 
with one share) are: Capt. J. G. de O. Coke, R.N., Bank Buildings, St. 
James’ Street, S.W.; A. L. Haggerty, Bank Buildings, St. James’ Street, 
S.W. The subscribers are to appoint the first directors. Solicitors: Bircha.n 
& Co., 46, Parliament Street, S.W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 
Splitdorf Electrical Co. of London, Ltd.—Satisfaction re- 


gistered October 3ist, 1919, to the extent of £5,000, of charge for £15,000, 
registered October ilth, 1919, 


CITY NOTES. 


At the annual meeting, held on Thurs- 

India Rubber, day last week, at the offices, 106, Cannon 
Gutta Percha& Street, E.C., Major Leonard Darwin said it 
lelegraph would be seen that the board had been 
Works vo., Ltd. able not only to provide an ample reserve 
against excess profits duty and income tax, 

but also to add about £10,000 to the carry forward, which 
now stood at just over £100,000. That was not at. all an 
unsatisfactory position considering that the year in question, 
with the exception of the first six weeks, was one of transi- 
tion from war work to peace work. Last year he touched 
on the difficulties that lay before them in that transition 
period. Those of their home competitors who did less war 
work than themselves—nearly 95 per cent. of their work 
was war work—had been able to establish themselves in their 
home markets, while neutral countries had reaped a similar 
advantage in their foreign markets. To take only one, 
though « very important, part of their output in peace time. 
they had practically to sacrifice their motor and cycle trade 
in order to turn out the very large number of aeroplane 
wheels and tires which were required of them. They made 
exhaustive experiments at their own expense with the view 
of producing the types of wheels and tires best suited for 
aeroplanes, and to withstand the various shocks, strains, and 
conditions to which they were subjected. They anticipated 
the numbers required, which would not otherwise have been 
supplied in the necessary quantities, nor by the time they 
were wanted, and they ended by fitting wheels and tires 
according to the designs they had perfected, to practically 
every aeroplane manufactured in this country. As a proot 
of the satisfaction given by those designs, he might mention 
that they were being considered by the American Govern- 
nent as the standards for their mi whines. That was a great 
success for their designing and engineering staffs, but the 
greater the success the more difficult was the position in 
which they found themselves at the cessation of hostilities. 
After devoting so much time and material to increasing the 
output, and at the very height of their production, orders 
from the Government suddenly ceased, and the numbers 
required weekly dropped to a fortieth part of the war demand. 
Aeroplane tire machinery lay idle, and their motor and cycle 
tire plant had to be restored to its pre-war efficiency. He 
said at the last general meeting that the period of recon- 
struction which lay before them gave rise to no little anxiety, 
and that the results of the year might well prove disappoint- 
ing. He thought it was satisfactory to have passed through 
the ordeal as well as they had done. Of course, their diffi- 
culties were not over yet. The war and after-war conditions 
had had the effect of advancing prices of labour, and, gener- 
ally speaking, of all materials, by a very considerable per- 
centage, and there was no indic- ation at present how long 
such a condition was likely to last. At the present time, com- 
pared with pre-war prices, coal had advanced nearly 200 per 
cent., cotton (of which they were large users) 350 per cent., 
and other materials (with the exception of rubber) in some- 
what similar proportions. New machinery, tools and appli- 
ances, and the cost of repairs and maintenance of plant, had 
advanced 150 per cent., and building, as shown by their Burton 
works, might be taken to have advanced 200 per cent. in 
cost. Added to that, the average weekly earnings of the 
workers, both male and female, had advanced by approxi- 
mately 100 per cent., and that notwithstanding that the 
working hours in the factorv had been reduced from 59 
to 47 per week. Those greatly increased costs would shortly 
involve the raising of fresh capital. and the question was 
now engaging the attention of the directors. In France, in 
spite of the difficulties arising out of the labour unrest, added 
to the high’ price of coal on the Continent, and, indeed, the 
difficulty of getting coal at anv price. their Persan works 
had had a satisfactory vear. and the small faetery in Toulouse 
Was proving a good investment Their foreien branches had 
also done well. although they had been hamnered by ther 
inability to turn out all the goods for which they asked. 
There was one other matter connected with the past history 
of the company to which he wished to allude. Since the 
war began he had on more than one occasion said that they 
had been doing work for the French Government, but ue 
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gave no details. Early in the war they were employed in 
iverting the German Kmden-Leneriffe cable into St. Nazaire, 
and in making several repairs to french Government cables ; 
dangerous work which ended more than two years afterwards 
with the sinking of their ship and the accompanying French 
man-of-war in funchal Harvour, Madeira, by a German 
submarine. Far the most important work accomplished by 
the Dacia, under the supervision of submarine cable engineers, 
Mr. Crawford and Mr. Robinson successively, Was the diver- 
ion of the rest of the German Emden-Teneriffe cable so as 
to connect Brest with Casablanca, 1n Morocco, and the diver- 
sion of the German ‘Leneritte-Monrovia cable so as to connect 
Morocco with Senegal. ‘the Kmden-eneriffe cable was first 
cut off Brest, a length picked up ana relaid into Brest. ‘Lhe 
same operation on a larger scale was then performed off 
Casablanca, with the result that after the necessary con- 
nections had been made, this second portion of the German 
Kmden-Leneriffe cable was converted into a French Brest- 
Casablanca cable. Similar work was carried out on the 
German ‘Leneriffe-Monrovia cable, thus extending the French 
cable from Casablanca to Dakar in Senegal. Their cable 
engineers, Mr. Crawford and Mr. Robinson, after fully con- 
sidering the difficulties, held that those were possible opera- 
tions; there were no signs that any other Lnglish expert, 
whether governmental or in private employment, shared in 
this view; whilst the electrical advisers to the French Govern- 
ment declared the scheme to be impracticable owing to the 
depth in which the cable lay. Imagine fishing for a cable 
in pitch darkness—not that any light at the bottom could have 
made matters easier—the cable lying about as far below the 
ship as was the Tower of London from Buckingham Palace; 
imagine trying to cut the cable in these circumstances in 
the hope of being able to haul up one of the two ends thus 
set free, to the surface; imagine pulling it up vertically 
through these nearly three miles of water, then steaming 
away whilst continuing to drag up the cable from the bottom, 
coiling it up on board without any kinks or unperceived 
injuries, and finally relaying it exactly where required; 
imagine all this, and scepticism as to the possibility of success 
hecame more than excusable. If their information was cor- 
rect, that remarkable performance was absolutely unique 
in the history’ of submarine cable enterprise, and ‘that 
whether they looked to the length of the cable lifted, 1,200 
miles, or to the average depth of the water in which it lay. 
Their staff without exception worked splendidly, but the chief 
credit for the success must be awarded to their managing 
director, Mr. C. H. Gray. He conceived the scheme and 
advised the board to take the risks involved; he persuaded 
the French Government to neglect the doubts expressed by 
their expert advisers; and he inspired all hands with the 
zeal essential for such a feat. He was glad to say that the 
position was fully realised by the French Government, for the 
Foreign Office had recently transmitted to Mr. Gray the Cross 
of Chevalier of the Legion of Honour, which had _ been 
awarded to him by the President of the French Republic for 
services during the war. He knew they would all join with 
him in giving Mr. Gray their hearty congratulations. 

Mr. C. H. Gray, in seconding the motion, said he wished 
to thank the chairman for his kindly references to the work 
done by the staff. 

Replying to a number of questions, the CHAIRMAN said that 
as yet the board had not decided anything with regard to the 
proposed issue of further capital. The £500,000 reserve fund 
Was entirely invested in their own works, and there was no 
cash to spare, so there was no possibility of their issuing 
bonus shares, as that would only involve the issue of still 
further capital. 

The report was adopted, and a cordial vote of thanks was 
accorded the chairman, directors and staff for their services. 

Sir J. Denison Pender, presiding at the 

Western Tele- meeting on December 17th, after referring 

graph Co., to the increased revenue, said that al- 

ta. though in the report £450,000 had been 
transferred to the general reserve fund, it 

had been debited with £600,000 being part of the cost of the 
inanufacture and installation of new cables. That £600,000 
was only a portion of the amount involved by their pro- 
vramme. Since the last meeting they had made an agree- 
ment with the Western Union Cable Co. whereby 
that company would join the Western company’s new 
cable from Brazil at the Island of Barbados with a 


cable from Florida, thus forming the shortest and most. 


direct communication between the River Plate, Brazil, and 
the United States. These cables would be of sufficient power, 
and be equipped with a system of working to enable these 
two companies to deal with even a far larger volume of traffic 
than was contemplated to develop for some considerable time, 
thus providing the nations of South and North America with 
a service which had become a commercial necessity in these 
times. The new cable between the Island of Ascension and 
tio de Janeiro was successfuliv laid in September last. and 
had somewhat relieved the difficulties experienced through the 
interruption of the original cable to Brazil, nearly 24 years 
ago. It was impossible to arrange the manufacture of the 
necessary cable to lay the new and to repair the old 
line, and the former was considered of much greater import- 
ance, and therefore was carried out first. They had vut on 
order 1,000 nautical miles of cable to renew partially this old 
line, but would not be able to obtain delivery and charter a 


suitable vessel to carry out the work until later, the demand 
for cables elsewhere being now so great. ‘The threatened 
competition would come into force within the next few 
months, when rival cables would be laid by the Central and 
South American Co. between Rio de Janeiro and Santos and 
Uruguay. Before the war they had just commenced to renew 
certain of the original cables along the Brazilian coast. This 
policy had necessarily been suspended for the last five years, 
as owing to the difficulty in acquiring cable, and the great 
risk of transport, which was also most difficult to secure, it 
was absolutely essential to conserve their stocks of cable at 
the foreign stations. These renewals were now more neces- 
sary than ever, and would be effected as soon as circumstances 
permitted by their own cable ships stationed on the coast. The 
company was the holder of all the preference shares and {5 
per cent. of the ordinary shares of the West Coast of America 
Co. which owned a single line of cables along the Chilean and 


- Peruvian coasts as far as Lima, and which company was con- 


nected to their system on the East Coast by land lines over 
the Andes from Valparaiso to Buenos Aires. Although the 
total cable capacity of that company and the Western Co.'s 
competitors, the Central and South American Co. on that 
coast was ample for all requirements, the competition was 
such that he must foreshadow the necessity in the interests 
of the West Coast Co. and the. Western Co. of considerable 
expenditure, not only in strengthening the existing communi- 
cations, but in extending the cables farther north. A further 
£1,500,000 would be expended in the near future, apart from 
the cost of extensions on the Chilean and Peruvian coasts. 
The original cables had been submerged for many years, and 
it was certain that heavy renewals would have to be effected 
sooner or later. 


Aron Electricity Meter, Ltd.—Mr. H. Kahn presided at 
the annual meeting, on December 19th, owing to the absence 
of Sir James Pender abroad for reasons of health. The chair- 
man mentioned that Mr. Hl. Hirst was also away on the 
Continent on business, partly connected with this company’s 
affairs. He had hoped that Mr. Hirst would have been back 
in time to give definite information respecting their continen 
tal interests. Their chief assets consisted of the factories in 
Schweidnitz and Charlottenberg, which were incorporated into 
a German company in which the Aron Co. held all the shares. 
Those shares were sold after the outbreak of war by the 
German Public Trustee to German subjects. Their claim on 
the British Government for their book value plus goodwill 
had not yet been adjudicated upon. The company also had 
a factory in Vienna similarly constituted; that company also 
ran the Hungarian branch at Budapest, which, after having 
been in Soviet Government hands, was now working again 
under its own administration. The French company was 
being liquidated as there were no prospects of it ever be- 
coming a valuable asset. The Belgian branch, whose. shares 
were held by the French company, had had most of its 
realisable assets confiscated by the Germans, and a case had 
been lodged with the French Government. The Italian 
branch shares were held by the German company. Possibly 
some arrangement might be made for it to be worked for 
the benefit of the English company. The Madrid branch, 
which had also been directly managed by the German com 
pany, would also have. to be adjusted when the settlement 
was made. The English factory had made sufficient profits 
to pay interest on debentures and unsecured loan, and head 
office expenses. The chairman thought that the current vear 
would yield even better results than during the last few 
years. The future of the company was dependent upon the 
result of the adjudication of their claims against the British 
Government for the loss of their German assets. The report 
was adopted. 

Cape Electric Tramways, Ltd.—Mr. L. Breitmever pre- 
sided at the annual meeting in London on December 17th. 
He said that the Cape Town and Port Elizabeth systems com 
bined showed an increase of 1,548,811 passengers, and £37,653 
in trattic receipts. They had had an unexpectedly good season 
and the systems had been worked to the full extent of their 
respective capacities. But for the influenza epidemic the 
receipts would have been still higher. The demands for 
higher wages were satisfied by an adjustment of fares. There 
was no prospect of relief, under the existing world-wide 
economic conditions, in regard to the advanced prices which 
had to be paid for all supplies and materials required for 
operation and maintenance. To meet the traffic requirements 
it had been necessary to order additional cars. The company 
had heavy burdens put upon it from all sides, and the only 
means available to meet them was to advance fares. 

Marconi International Marine Communication Co., Ltd. 
The directors announce an interim dividend of 5 per gent., 
equal to 1s. per share, less income tax, on account of the 
current year. 

Marconi’s Wireless Telegraph Co., Ltd. directors 
announce a dividend of 7 per cent., less income tax, upon the 
7 per cent. cumulative participating preference shares, and 
an interim dividend of 10 per cent., less income tax, upon the 
ordinary shares, on account of the year ending December 31st, 
1919. It is with a view to the more equal distribution of the 
dividend on the ordinary shares that the board have decided 
to increase the interim dividend from 5 per cent. to 10 per 
cent. 
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French Companies.—The Compaynic Breguet reports net 
profits of 4,507,000 fr. for 1918-19 as compared with 4,184,000 
fr. in the previous year. A dividend of 50 fr. per share has 
been declared, being the same rate as in 1917-18. a 

The Société d’blectricité de Paris, after making provision for 
depreciation, reports net profits of 2,545,000 fr. in 1918-19, as 
against 2,537,000 fr. in the previous twelve months. The 
directors recommended a dividend of 20 fr. per share as in 
the preceding year. 

Phe accounts of the Compagnie Générale d’ Klectricité show 
cross profits of 9,728,000 fr. for I9LS-19 or 1,700,000 fr, in 
excess of those realised in the preceding year. After making 
provision for depreciation and meeting the financial charges, 
the net profits are returned at 6,585,000 fr. as compared with 
}szl,uvu fr. in 1917-18. it is proposed to pay a dividend of 
30 fr. per share, being the same rate as in the previous year. 

The report of the Société Industrielle des Téléphones, which 
deals with the year 1918-19, states that the cessation of hos- 
tilities released for peace production the plant which had been 
employed for the purpose of the national defence, and the 
orders for private industry then afforded compensation for the 
stoppage of Government orders. But the profits for the whole 
vear were reduced by a general strike for a month, the sudden 
increase in wages, the difficulties met with in obtaining raw 
materials, the transport troubles, the supply of inferior coal, 
and the decline in the efficiency of the workmen. The State 
authorities, who had consented to a depreciation provision cf 
2,500,000 fr. for 1916-17, refused to allow more than 1,000,100 
fr. for 1917-18, and the sum of 2,500,000 fr. voted for this 
purpose in 1917-18 had consequently been placed to a suspeuse 
depreciation account. The accounts for 1915-19, after allocat- 
ing 1,500,000 fr. to depreciation, show net profits of 3,525,000) 
frs., Which sum has permitted of the payment of a dividend at 
the rate of 35 fr. per share. 

Canadian General Electric Co.—The Financial Times 
states that this company is making an issue of 10,000 common 
shares of $100 each to be offered to holders of common stock. 
The shares are offered at £23 per share to English stock- 
holders. 

Eastern Extension, Australasia and China Telegraph 
Co., Ltd.—Interim dividend for the three months ended 
September 30th, 1919, of 3s. per share, free of tax. 

Eastern Telegraph Co., Ltd.—Third quarterly interim 
dividend 14 per cent. on the ordinary stock, free of tax. 

Manila Electric Railroad & Lighting Corporation.—Divi- 
dend of IL per cent. for the quarter ending December 31st, 
L919, on the common stock. 

Telegraph Meetings.—We are obliged to hold over until 
next week our references to the meetings of the Eastern and 
Kastern Extension Telegraph Companies. 


STOCKS AND SHARES. 


Monbay EVENING. 


Dunine the three days that precede Christmas, it stands to 
reason that there is not much interest taken by the public 
in Stock Exchange securities. Even the most conscientiously- 
ininded writer may feel himself excused from lengthy financial 
lucubrations at this season of the year. Add to the Christmas 
fecling a most inappropriate whiff of flu.,”’ and the grave 
sin of writing an apology in a preface may possibly be par- 
doned for this occasion only. 

Electric lighting shares are disappointingly unmoved by the 
result of the action of the House of Lords for giving the 
quietus to the Government Bill of 1919. It is not supposed 
that anything approaching its revival will be seen in this 
country until a Labour Party comes into power. It may be 
that the fear of an carly General Election, with its pronounced 
possibilities of Labour sweeping the polls, exerts a heavy 


effect, for otherwise the way would appear to be open to a 


fairly all-round advance, owing to the returns which the 
leading shares offer at their present prices. We have seen 
a few inquiries come into the market, and should these 
materialise into definite orders, they should not take long to 
give the market a very different aspect from that prevailing 
now. Just at present it must be. confessed that interest is 
more academic than practical. 

The case of the manufacturing companies is piquant. Their 
quotations have recently been run up owing to the contention 
that the proposed District Boards would be more or less 
obliged to take over existing manufacturers as nuclei. or 
centres, for the business of supplying the public with cheap 
electric power. Prices are well maintained as a whole. 
although the District Boards are not to be. Underwriters 
have been left with a good deal of stock during the last week 
or so Electrical issues have proved no exception to the 
fairly general rule. Amongst issues which are coming shortly 
may be mentioned £500,000 additional ordinary or preference 
from the North Metropolitan Power Supply Co., with the usual 
borrowing powers. 

Nothing has been heard yet of any fresh issue of stock by 
the Underground Electric Railways of London. The market 


in Home Rails keeps distinctly hard, and Underground In- 
comes are receiving favourable attention from the speculative 
investor, while the shares have also gained a trifle. 

Marconis settled down to the neighbourhood of £4, and an 
active narket has sprung up in the new shares on the basis 
of 12s. 6d. premium. The calls on the new are spread over 
a long period. Marconi Marines have been unaffected by the 
declaration of a dividend of a shilling per share. Some tem- 
porary difliculty has arised in connection with the dispatch 
of American Marconis to New York for the claiming of the 
rights by proprietors ownmg certificates that stand in the 
names of other people. Cable shares are mostly steady afte: 
their dulness. The very frank and businesslike apology of 
the Eastern Telegraph Co. explaining the reason for the delay 
on the cables, reassured the market that there is nothing 
essentially wrong with the business. 

Further improvements have occurred in British Columbia 
Electric Railway stocks. It is held that the deferred stock 
can be now regarded as within sight of a dividend. Optimists 
look for the rise to be continued. Mexicans are no better. 
Some there are who declare that present purchases of Mexican 
Utility and Railway bonds will make a material contribution 
to the merriment of the buyers’ next Christmas. 

Withdrawal of the Government's Bill for limitation of coal- 
owners’ profits to 1s. 2d. per ton has caused rises in a fair 
number of shares in iron, coal, and steel companies. The 
new Armstrong ordinary came up from 30s. to 31s. 6d., and 
the preference from 4s. 6d. to 16s. 9d. Rubber shares are 
also a good market, upheld by the price of the raw material, 
and other industrials keep harder than might have been ex- 
pected considering the near approach of Christmas. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Home Etecrriciry CoMPanigs, 
Dividend Price 


——. . 16, Yield 
1917. 1918, 1919. Riseorfall. p.c, 
Brompton Ordinary.. oe 10 8 42723 
Charing Cross Ord 7117 
do. do. do 44Pref... 4 4% 2 —3 888 
Chelsea. . oe 5 8 8 600 
City of London 8 1 617 8 
do. do. 6 per cent. Pref. .. 6 6 _ 699 
County of London .. 7 711 4 
do do.6 percent. Pref. 6 6 699 
Kensington Ordinary 6 664 
London Electric .. Nil Nil 1 
do. do. 6 percent. Pref... 5 6 & —_ 948 
Metropolitan. . es 4 6 8 868 
do. 44 per cent. Pref. a 4 8 — 710 0 
St. James’ and Pall Mall .. y 10 6 _ 868 
South London oe 5 5 243 786 
South Metropolitan Pref. .. on 7 7 1 _ 700 
Westminster Ordinary 712 5 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel. Pref. « 6 904 612 8 
do. Def. 14 83/6 22 711 0 
Chile Telephon on we 8 8 a 631 
Cuba Sub. Ord. oe q7 1 4 
Eastern Extension .. ee 8 8 al 7 
Eastern Tel. Ord. . ee ee 8 8 1 — 415 0 
Globe Tel. and T. Ord. .. 7 8 16% 419 3 
do. do. Pref. .. ee 6 6 _ 616 
Great Northern Tel. 9732 
Indo-European ee 18 6138 4 
Marconi - oe - Big 670 
Oriental Telephone Ord. .. 441 
United R. Plate Tel. 8 8 5 0 
West India and Panama .. - 18 Nil 
Western Telegraph. . 8 8 17. 412 9 
Home 
Central London Ord. Assented .. + 4 684 — 616 9 
Metropolitan.. .. .. .. 1 24 + 542 
do. District — 20 Nil 
Underground Electric Ordinary.. Nil Nil 2 Nil 
do. . 6/- Nil 
do, do. Income .. 5 82 —2 2 0 
Foreign Trams, &c, 
Adelaide Sup. 6 per cent. Pref. .. 6 6 — 7:14 10 
Anglo-Arg. Trams, First Pref. .. 64 
do. do. 2ndPref. .. 
do. do. 5 Deb. 614 —34 828 
Bombay Electric Pref. 6 6 1 490 
British Columbia Elec. Rly. Pfce. 5 5 5g -— 880 
do. do. Preferrred Nil 4 — 6 5 8 
do. do. Deferred Nil Nil 51 +9 Nil 
do. do. Deb. ae 4 44 619 4 
Mexico Trams5 percent. Bonds.. Ni Nil 424 - Nil 
do. 6 percent.Bonds.. Nil Nil 30 -—1 Nil 
Mexican Light Common .. Nil WNil 45 Nil 
do. Pref. -- Nil Nit 25 Nil 
do, lst Bonds .. -- Nil Nil 544 
MANUFACTURING CoMPANIES, 
Babcock & Wilcox .. .. .. 16 15 4 —s 00 
British Aluminium Ord. .. .. 10 10 13 + 514 3 
British Insulated Ord. ee ee 25 124 2 — Wy 65 0 
Callenders_.. es 25 25 8} 711 6 
5 64 —* 611 6 
Castner Kellner oe ve 2 20 o 315 7 
Crompton Ord. 7 10 22/- +6d. 9 
Edison-Swan, —- 14 + ay 8 40 
do. do. 5percent. Deb. .. 4 5 81 = 629 
Electric Construction ae ee 10 10 1 a 8 17 10 
Gen. Elec. Pref. .. oe 64 1 _ 0 
do. Ord. 10 40/- —6d. % 0 0 
Henley .. ee 25 561 1 
do. 4% Pref.. da 64 642 
India-Rubber.. oe 1 1 % 8 1 
Met.-Vickers Pref. .. = 514 0 
Siemens Ord... ee ee ee _ 10 26/- —6d. *7 13 10 
Telegraph Con. ee ee on 2 «620 26 +4 *412 6 


* Dividends paid free of Income Tax. 
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MAGNETIC STORMS AS AFFECTING OCEAN TELEGRAPH CABLES, 


By EDWARD RAYMOND-BARKER. a 


(Concluded from page 795.) 


Anything connected with ‘‘ Magnetic Storms ”’ 
vividly interests cable electricians—a term here used 
in its old-time significance—engaged on board ship 
or elsewhere in fault-localisation and cable repair 
work. 

Fig. 5—-a small part reproduction from fig. 4— 
shows with scales ad hoc—effective E.M.F. and cur- 
rent values—a maximum of 33 volts and 12 milli- 
amperes which, at any time, might have to be taken 
into account by a cable-ship electrician wishing, after 
cutting inte a cable, to make a series of tests with 
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Fig. 5.—Everrctive E.M.F. anp Current VAuvues. 


different currents not exceeding 25 milliamperes in 
order, by Dr. Kennelly’s law, to’ determine true dis- 
tance to cable break or fault. 

lor well-known reasons these tests almost invari- 
ably are made with negative currents, but sometimes 
this is impossible owing to a perhaps overwhelm- 
ingly strong opposing E.C. found flowing from the 
cable. Under these circumstances, and sometimes 
owing to other reasons, a series of positive currents 
of various magnitudes have to be used. 

These remarks are not a dissertation on cable-fault 
localisation, but they emphasise how keenly the 
cable electrician’s work and _ responsibilities are 
affected by electric or magnetic storms. For this 
reason the writer ventures to. draw attention to a 
device of his shown in fig. 6.* 

Here Kelvin-Varley slide resistances (100,000 
ohms) are utilised for the rapid adjustment of any 
desired sets of currents successively used in Kennelly 
and other cognate methods for bridge tests ‘to. line; 
exact effective current values being severally indi- 
cated on the milliammeter M. 

The writer has been much interested by Dr. 
Chree’s differentiation between natural and artificial 
“magnetic storms.’’ Once the writer had for an 
entire month almost daily to make ‘‘ month’s guar- 
antee ’’ tests on a cable landed close to an Atlantic 
seaboard city where, owing to the great underlying 
natural substratum of stone, artificial magnetic 
storms promoted by local electrical workings—day 
and night—were endemic. Did space permit, ‘he 
could tell much of interest showing how difficulties 
were successfully overcome. 

Just 101 days after Dr. Chree had lectured to the 


* Quoted on pp. 317-318 in Mr. H. R. Kempe's Handbook 
of Electrical Testing (7th Edition). See also The Electrical 
Review, August 2lst, 1908. 


as 


I.E.E. on ‘Magnetic Storms, one of ‘these~a very 
formidable specimen—during August 11th and 12th 
stirred up, and proved somewhat trying. to the 
world’s electrical nervous’system. 

Details concerning some of the results were 
chronicled in the Evecrricar Review of August 
15th. The Exvecrricat Review of August 29th, re- 
produced the letter written to The Times by the Rev. 
Father A. L. Cortie, S.J., of Stonyhurst College 
Observatory—a commmunication replete with mag- 
netometric detail. 

Further particulars appeared in the ‘ E.R.” of 
September 19th and September 26th respectively, re- 
lating to the magnetic storm’s holding-up perform- 
ances on Sauth African Jand-lines, and to serious in- 
terference with telegraphic operations on North 
American long-distance lines—not only throughout 
the North and West, but also over circuits running 
North and South. 

Thus readers of the ‘‘ E.R.”’ are well informed re- 
garding this matter, and the present writer begs 
leave to carry on a bit further only in view of his 
having taken advantage of the opportunity to settle 
what, to many.people, is a much debated point, 
namely, the extent to which a feally bad magnetic 
storm can and does interfere with the working of 
long-distance cable circuits using, at both ends, elec- 
trical condensers. In fact, reference has already 
been made, in this article, to the manner in which 
these condensers render harmless even very strong 
earth-currents. 

In this matter, good-natured banter is common. 
When a cable man commiserates with a radio or 
wireless friend on the latter’s exasperating ex- 
periences with ‘‘atmospherics,’’ the radio man 
thinks it an effective retort to reply: ‘“‘ How about 
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earth-currents? ’’ ignoring the fact that nothing 
short of a first-class magnetic storm can interrupt 
working on properly protected cables. The reason 
that a true magnetic storm may affect cables is due 
to the electrically shattering effect of jerkily-rapid 
changes in polarity and potential. 

To settle the matter, then, the present writer 
appealed to leading cable authorities as to the extent 
of disorganisation—if any—caused on the ocean 
cables by the magnetic storm of August 11th and 
12th. 

With generous kindness the authorities have 
replied. 

Writing (September 3rd) from Superintendent’s 
Office, Central Cable Station, Electra House, Lon- 
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don, Mr. J. G. Youngson, Superintendent of the 
Eastern Telegraph Co.’s London ‘Stations, replied 
as follows :— 

“... . On my return from annual leave I re- 
ceived your letter re the magnetic storms, &c., which 
occurred on August 11th and 12th last during my 
absence. 

‘** As you are probably aware, all our cable circuits 
are worked with receiving condensers which effec- 
tually block out earth currents. 

** During heavy magnetic storms such as those to 
which you refer occasional kicks are noticeable on 
the receiving instruments causing a few repetitions 
and reversion to simplex working for short periods, 
but it is never necessary to suspend working owing 
to such disturbances. 

“If there is any further information you would 
like I shall be most happy to assist you either by 
letter or at a personal interview at these offices, when 
occasion could be taken of showing you the various 
service messages received from our stations affected 
by the magnetic storms. 

‘** With kindest regards and best wishes, &c.’’ 

The present writer subsequently visited Electra 
House, where the aforementioned service messages 
were most obligingly shown to him. 

Other high authorities severally controlling various 
great ocean cables running East and West could not 
claim the same degree of comparative immunity 
from trouble as that enjoyed by the E.T. Co., whose 
cables severally lie—it may well be said—through all 
points of the compass. 

One correspondent frankly owned that the late 
magnetic storm upset working seriously. Only 
once before had he seen earth currents so powerful 
and rapid in change of sign. That was at Valentia 
some twenty years ago, when a heavy magnetic 
storm occurred, and, as the late Mr. James Graves 
then described the episode, all the Kelvin siphons 
were seen to sweep through almost complete circles, 
virtually standing on their heads alternatively posi- 
tive and negative. On that eccasion the E.C.’s were 
as regular as reversals from an automatic trans- 
mitter, and, judging by size, were due to an E.M.F. 
double the working normal. Our friend adds that 
rarely indeed do condensers fail to protect the cables; 
but the storm last August certainly took command. 

A friend writing from another part of the world 
found it impossible during the storm to maintain 
duplex, as, even using unshunted condensers, a ** re- 
corder’’ zero could not be kept at times. The 
attacks came on quite suddenly, and rose to maxi- 
mum intensity almost at once, declining, after 
various periods, to moderate strength again until the 
next outburst. 

From one great cable station we hear of a con- 
denser shunt, in a sending block for duplex, having 
been burnt out, while condensers generally were so 
highly charged that it was risky to touch them. 

Reports from the North American coast tell of 
cable voltages of well over 100 having been attained 
during the storm. 

From France mention is made of E.C.’s of enor- 
mous strength, so much so that, after one outburst 
early on August 12th, one cable was found to be in- 
terrupted, though this may have been a coincidence. 

E-C, voltages on a cable between England and 
Russia seem to have risen to between 200 and 300. 

At a certain representative station controlling 
cables lying E. and W., the perversities of the quite 
unexpected storm (last August) did not succeed in 
entirely interrupting work on any main cable, except- 
ing during one half hour when variation of E.C. 
high potentials was very abnormally abrupt. 

Finally, mention may be made of the trouble the 
August magnetic storm caused to cable ships. Much 
cable repair and relaying work was held up at differ- 
ent times, to be resumed now and again as the stress 
lessened, and then under only slow speed and diffi- 


cult conditions until, at last, after two days of erratic 
confusion, the magnetic storm subsided. 

This last only too fragmentary allusion to work 
on the cable-repair ships brings to a head an idea 
which the present writer now puts forward in the 
form of a suggestion—a suggestion that, with due 
respect, he begs to submit to all authorities con- 
cerned. 

It is that a systematic service of warnings may be 
organised, to emanate from one or more magnetic 
observatories under the jurisdiction-in-chief of the 
director of the meteorological office. These warnings 
would, if possible, be transmitted far and wide 
through the medium of the radio service. At the 
present day many important cable stations have their 
own “‘ wireless.’’ Not only would the cable stations 
benefit by being able to make any necessary modifi- 
cation in their highly complex electrical plant, but 
cable-laying and cable-repair ships would, by ** wire- 
less,”’ receive invaluable information and warning. 
This is all so obvious, especially from the point of 
view of the cable ship chief electrician, that the argu- 
ment need not be pursued further. Only very seldom 
would such warnings be necessary, but that warn- 
itigs, when necessary, would be forthcoming, would 
be, to many, a priceless boon. 

In many regions during the August magnetic 
storm much Aurora Borealis prevailed. The writer 
ventures to express the hope that some radio friend 
or authority will give readers of the ‘ E.R.” the 
benefit of soifie knowledge as to the manner in which 
that same remarkable electrical disturbance affected 
** wireless ’’ work. 

The writer hopes that these notes showing how 
intimately the question of magnetic storms is linked 
up with various branches of submarine-cable work, 
will be viewed by all as a cordial and respectful 
tribute to Dr. Chree for his lecture on magnetic 
storms. 


SCIENTIFIC MANAGEMENT: A SOLUTION OF 
THE CAPITAL AND LABOUR PROBLEM. 


By Captain J. M. SCOTT MAXWELL, B.Se., M.I.E.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEFRS.) 
(Concluded from page 799.) 
INSTRUCTION OF WORKERS. 


After analysing the job, fixing the time, method of payment, 
and selecting the proper man, Scientific Management then pro- 
ceeds to teach the man how the job should be done. ‘fhe 
teachers are the best men picked out of the shop. This means 
therefore a better and higher class of job for these men, which 
will call on all their mechanical experience and also develop 
their characters by the tact, initiative, and ability they will 
require to instruct, assist, and handle the men on the job. 
Scientific Management raises both the teacher and the worker 
to a higher level of intellect and character. The consciousness 
that his efficiency and increased skill enable him to do more 
difficult work than he could otherwise do increases his self- 
respect both as a worker and as a citizen. The ability to do 
more work and better work with the same or less energy than 
previously reguired for inferior work, combined with the in- 
centive of a higher reward, increases his power of concen- 
tration and consequently his interest in the work. Scientific 
Management creates interest and incentive—not monotony. 

The unions do not like all this because they think it lessens 
the value of craftsmanship and makes the employer less depen- 
dent on the skilled man. As a matter of fact, Scientific Man- 
agement has the same tendency as the introduction of im- 
proved machinery. It may temporarily displace labour, but 
ultimately it will mean the employment of as many craftsmen 
as we have now, and many more men recruited from them, 
with a higher training than is necessary under the present 
system. The tendency is to raise the standard of each in- 
dividual all the way up from the lowest to the highest. Dr. 
Taylor held very strong views on this. He explained to me 
how once he had been severely criticised by his superiors be- 
cause he had helped his best assistant to get a job in 
another company. They argued that he had lost the services 
of a good man. Taylor maintained that it was bad policy to 
keep any man at a job if he was capable of a bigger job. I! 
it was not possible to promote him, a better job must be 
found for him in another company. By doing this he always 
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had the complete confidence and loyalty of all his assistants 
and maintained their incentive, as they knew they would 
under all circumstances be rewarded according to their efforts. 
{his is @ great gain, greater than the actual loss of an in- 
dividual grown too big for the organisation. It is a gain to 


the individual, to the industry and to society. It is the 
scientific spirit at its best, and no example could refute more 
strongly the statements of its opponents that Scientific Man- 
avement is nothing but an all-round degradation of the 
worker. 

ORGANISATION. 

As Taylor specialised the work of the manual worker, so he 
.pecialised the shop and office organisation on the same func- 
tional basis. He takes eight men and puts them each to per- 
form a definite function. Four of these are located in the 
shop and four in the office. 

in the shop we have what he calls the gang boss, the fore- 
nun responsible for preparing the job for the worker, getting 
out drawings, instructions, jigs, tools and material, everything 
the man requires, but who 1s not concerned with the actual 
work on the job. This is attended to by the speed boss, who 
sees that the proper tools are employed and the best speeds, 
jeods, and depths of cut are used. The inspector is respon- 
-ible for passing the quality of work before bonus is paid. 
\\ithout inspection of results, Scientific Management is im- 
possible. The fourth man in the shop is the repair boss, who 
is responsible for the maintenance of the machines. , 

\ll possible clerical work is removed from the shop to the 

oltice, as the qualities required by the shop foremen make bad 
clerks of them. The head and heart of the production system 
in the office is the planning department which, according to 
‘Taylor, lias also four distinct functions. The order-of-work or 
route clerk makes out daily lists covering ‘‘ the exact order 
in which the work is to be done by each class of machine or 
men.’ — The instruction-card clerk issues all the necessary 
instructions to the workers. The time-and-cost clerk gives the 
men all information they may demand regarding times and 
rates, and collects from them data for the cost records. Lastly 
there is the shop disciplinarian, who acts as peacemaker be- 
tween men and toreman and adjusts all disputes. 
_ The planning department has two chief functions to per- 
form. Lhe one which gives it its name requires much infor- 
mation to plan properly, and much energy and initiative actu- 
ally to push torward production through all the various 
channels. ‘The other function is the purely clerical one of 
keeping records. Even if the Taylor system of motion and 
ume study cannot be adopted because of the attitude of the 
men, the ordinary rate-fixer will be necessary. ‘I'he instruc- 
tion part of the system requires collaboration with the draw- 
ing office and the shop foremen, also the exercise of much 
tact with the men. It is practically non-existent in our pre- 
“nt system. ‘Lhe peacemaker has arrived, but we usually call 
a welfare superintendent. 

The planning department must see that its plans are carried 
out. If there 1s a check anywhere in the process of production 
due to lack of men, machines, tools or material, it is up to the 
planning department to forestall that check if possible by see- 
ing it In advance, and if this is not possible, to see that it 
lasts the minimum time, by altering the plan or hustling and 
assisting the departments at fault. The drawing up of a plan 
is easy and seldom produces results. 

execution 0 i ici 
the plan that determines the efliciency 

No firm should attempt the introduction of Scienti - 
agement, even with the approval of the men aii aie 
unless the office and shop organisations have first of all been 
put into shape as has been outlined in this paper. 

Remove inefliciency, raise wages, shorten hours, improve 
conditions, create incentive, and individualism will beat any 
form of socialism. To quote Dr. Taylor: ‘* Among the risks 
of a manufacturing business, by far the greatest is bad man- 
agement. This risk arises not so much from the evident mis- 
management, which plainly discloses itself through occasional 
strikes and similar troubles, as from the daily more insidious 
und fatal failure on the part of the superintendents to secure 
anything even approaching the maximum work from their 
men and machines.” This ‘‘ daily more insidious and fatal 
tailure is pre-eminent in most Government undertakings. 

Guild socialism seeks to raise the status of the working 
man by the methods of the politician. The word “ com- 
uittee “" has become almost a magic one in these days 
W henever there is a difficult problem to solve, the Govern- 
ment appoints a committee to investigate it. What a travesty 
of the truth it is to think of the late Coal Commission, for 
example, as a scientific investigation. It was one of the most 
ularing examples of how investigation should not be carried 
out. It was the negation of the scientific ideal. 

We are ruled by opinion, and scientific fact is held to be 
of secondary value. The unscientific opinions of the majority 
are not the truth. Democracy is a theory of politics founded 
on payment by results. If the electorate is slack or foolish 
it suffers; if wise, it is rewarded. Our politics are very 
rule-of-thumb, and until the people have knowledge in place 
of opinions and prejudices, will always score 


over all who try to lead and not fool the people. 
Individualism, directed by the scientific knowledge of ex- 
perts and recognised as such by the educated intelligence of 
the workers, will carry civilisation more quickly to a higher 
based on discursive and rule-of-thumb 


plane than socialism 


methods of production. Further advance will be by know- 
ledge gained in the laboratory and the application of the 
scientilic method throughout the whole realm of human effort. 

Our prosperity a century ago was due to the fact that other 
countries did not have machinery. Now it is common to 
the civilised world, and our prosperity will depend on our 
ability so to organise human effort that we shall be able to 
produce more with less labour. Material wealth must no 
longer increase the power and comforts of the few ; its justifica- 
tion must be the amelioration of the lives of the many. Our 
present system, being very inefficient, can give leisure and 
opportunity for culture only to the few. If democracy is to 
win against anarchy, it must win leisure and opportunity for 
the many. 

Labour leaders emphasise the waste of human life through 
industrial accidents and bad conditions, but they fail to realise 
that the waste of human life because of ineflicient work is 
far greater in its total results. They not only fail to see this 
waste of life, but by their teachings and action do everything 
to maintain it, actually arguing that the elimination of this 
waste would be bad for the worker. 

As long as opinions have the upper hand of facts, because 
of the inability to distinguish the one from the other, so long 
will the unscientific attitude dominate the country, and we 
must continue to pay for so many mistakes which woul 
never be committed if the scientific attitude were developed 
in the Government and the people. 

Scientific management is a higher and more complex type 
of management and requires greater discipline and intelli- 
gence from everyone. We are the most disciplined of peoples, 
which does not mean the autocratic form that Germany 
tolerated and suffered under, but the self-discipline of a free 
democracy. Scientific management is only advisable and 
possible in a community of free people. Don’t let us be 
afraid of it, and while believing in it, tackle it by small and 
secret methods. Let us proclaim it widely and fight for it 
openly by every fair means. We are probably the only people 
who can tackle it on a national scale. Nothing short ef a 
national movement, involving capital, labour, and the Govern- 
ment will achieve what is required. It is a very big thing 
that we have to do. 

One of our greatest national assets in the present difficult 
times is the advanced state of British trade union organisa- 
tion. Do not let us belittle it or fear it. We lead in this 
direction and the most advanced countries follow us. The 
British working-class has produced many men of whom we 
have every reason to be proud, and, in spite of all we hear 
to the contrary, the mass of the workers are sound and will 
respond quickly to an open and honest policy of education 
and leadership. The war has tried our young men of all 
classes, and they have not been found wanting. The present 
situation requires the faith, the courage, the optimism of 
youth to overcome the forces of reaction, whether on the 
extreme right or left of the industrial and political, army. 
Give the younger generation more scope, encourage them 
to think and act in these matters, and the country will win 
through more quickly. We have in the stable and industrious 
character of our people a far greater asset than we can ever 
have in the most ingenious machines. If we realise that fact 
in time. the history of Great Britain in the twentieth century 
will eclipse all its previous history in its progress towards a 
higher culture and a better life for all. 


ELECTRIC POWER SUPPLY. 


At Manchester, on December 2nd, a discussion took place 
before the Noxta-Western Centre of the INstiTUTION OF 
ELECTRICAL ENGINEERS on the present position of electric power 
supply. 

Mr. Pearce opened the discussion, and said there were 
two sides to the question, one administrative or political, 
and the other technical. As far as the administrative side 
was concerned their fortunes were bound up with the Elec- 
tricity (Supply) Bill. He had become more and more im- 
pressed with the tremendous powers it was proposed to give 
the Electricity Commissioners. At the present time there 
were four alternative types of governing authorities: (1) An 
undertaking already operating over a large area and able and 
willing to extend, which might be allowed to go on as at 
present. (2) A voluntary co-ordination of existing undertak- 
ings, one authority being empowered to raise capital for inter- 
connecting works, to control running hours, and generally 
to act in an advisory capacity as regarded extensions, but 
without power to acquire the ownership of an existing under- 
taking. (3) A joint authority on similar lines, except that 
it would have power to acquire existing undertakings. (4) 
The District Board which would be set up if the authorities 
failed to come to an agreement. The distinction between the 
last two seemed to be a very fine one. He would emphasise 
the fact that a tremendous responsibility was laid upon all 
undertakings. They must face the issue, and combine upon 
a voluntary basis, or a District Board would be imposed 
upon them. Ali concerns had the option of ting with 
the whole or part of their undertakings, and there was an 
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inducement to the companies to go out, of , business, The 
transfer from the Board of Trade to the Ministry of Transport 
came with somewhat. startling suddenness, ‘Three reasons 
were given ; First, the affinity that was likely to exist between 
transport and power. He was not disposed to seriously quar- 
rel with that, although at the present time the electrical 
energy that was likely to be absorbed in railway electrifica- 
tion was a comparatively small percentage of the total output, 
but it might be stressed too far. Then it was said that the 
Board of Trade, Jacked the necessary energy and_ initiative 
for handling a scheme of this magnitude, The third point 
was that the Board of Trade had not. got, the staff available. 
He could not see. that those arguments carried them very far, 
and he thought there must be something which had not been 
disclosed. The Minister of Transport had stated that the 
conunissioners would be absolutely independent of the trans- 
port side of the Ministry, and they would wait with. interest 
to see how that guarantee was translated into definite words. 
Undoubtedly there was a fear that the industry would not 
get fair play, that it would be overshadowed by larger and 
more pressing interests; but they must take a broad view, 
and remember that this legislation was intended to be not 
for any particular interest but for all. The ultimate solution 
of the technical problems would largely depend upon whether 
the existing local stations-were perpetuated or replaced by 
larger stations. The latter course would involve more trans- 
mission lines. The conditions most favourable for economic 
veneration of electricity usually existed at a spot more or less 
remote from the centre of gravity of the load. He had em- 
bodied in a tabular form data relating to six more or less 
typical stations in Lancashire, Cheshire, and Yorkshire for the 
financial year ending March 3lst, 1918, and also similar data 
estimated for a large power station operating with a 60 per 
cent. load factor. By means of curves he also compared the 
costs of transmission by 30,000 and 60,000-volt overhead lines, 
or 30,000 and 60,000; underground cables. Coal was taken 
alternatively at 15s., 20s., and 25s. per ton. A very slight 
difference in the cost of fuel would make substantial differ- 
ence in the cost on the super-station busbars, and affect 
substantially the radius within which it would be economical 
to transmit with a 30,000-volt line; a reduction from 20s. to 
15s. per ton increased the economic distance of transmission 
from 16.5 to 28.5 miles. It showed what an. enormous in- 
fluence the cost of fuel had, and he would emphasise the 
unportance of securing for the future power stations a supply 
of comparatively cheap fuel. 

_Mr. Watson asked the members to cénsider what line en- 
xineers would have taken 2U years ago if they had then pos- 
sessed the knowledge and experience in regard to large 
generating stations which had now been obtained. They 
would not have built small isolated plant, and trans- 
mission would have been over an area of, say, 100 sq. miles. 
One station could not possibly deal economically with the 
large output required by an industrial district like Manchester, 
where the future demand would be something like 750,000 
KW. Therefore, a certain amount of decentralisation must take 
place. The present position was that a large number of 
detached stations were already in existence, and the question 
was: How could they be best used in the interests of the 
country while at the same time developing the principle of 
large generating stations? Many of the smaller stations were 
working fairly economically, and the capital expended on 
them must be utilised to the greatest possible advantage. 
They would continue to operate in parallel with the larger 
plant, at any rate during the period of maximum load. Dur- 
ing the period of light load a supply could be taken at a 
moderate price from the principal plant, and in this way the 
economic position of the area would be much improved. He 
emphasised the very close attention which was given to the 
Bill in. Grand Committee. He thought it was owing to the 
free and frank discussion which took place there that some 
clauses in the Bill had been srtengthened, and the changes 
would arouse less opposition than would otherwise have had 
to be dealt with. This would facilitate the adoption- and 
carrying into effect of the Bill. The Joint Electrical Autho- 
rity was, in his view, the form of organisation which would 
he most generally adopted. It began by voluntary effort, 
but machinery was set up in the Bill which would enable the 
Joint Authority to exercise the same powers as the District 
Board. Progressing by slow stages, which would enable the 
authorities to get together more easily, they would ultimately 
get co-operation right through the whole thing, and the 
Joint Authority would operate as the actual owner of the 
whole of the undertakings. It seemed to him that if the 
electricity supply was to be cheapened the authority - must 
have complete power. , 

Mr. WHecLwricut urged that all differences and petty 
jealousies should be now put aside in order to make the Bill 
a success, There was now on opportunity of making elec- 
tricity the most important thing in the country. His own 
experience was that in the cotton trade and .in others the 
cost of power was comparatively a small question, but manu- 
facturers wanted to be relieved of the worry incidental to 
the production of power. Future extensions in the cotton 
trade would be on an electrical basis. In his opinion, it was 
a mistake to call the proposed large stations super-stations. 
Possibly the term originated with those who were opposed 
to the progress of electricity supply. At the moment it 
wads more a question of gradually increasing the capacity of 


the. stations, taking every advantage of improvements. in 
machinery, and eliminating the stations which became obso- 
lete. In the Daily Mail recently Lord Moulton compared gas 
with electricity. But the public was not going to worry 
about getting the last 5 per cent. of efficiency, and it w: 

no use to tell the consumers that gas was more efficient an 

cheaper than electricity. He would reply that he would have 
to pay the bill, and was going to have what he wanted. The 
competition of electricity tended to make the generation and 
use of gas more efficient; he had no doubt that without such 
competition the gas oven would be to-day what it was 40 
years ago. In the past the importance of the boiler-house 
had been somewhat overlooked, and many generating stations 
did not take sufficient care in the burning -of coal. In con- 
sidering possible economies in the boiler house the first 
thing that struck him was that they must have very highly 
skilled men. It would be a good thing to have a chemist 
on every shift, an educated supervisor. The skilled men in 
the boiler-house must be paid for their skill; he thought wages 
were almost a negligible factor; they constituted a smail 
item in the total costs of the generating station. If 5 per 
cent. of the coal could be saved the resulting gaim in a. station, 
say, with a 10,000-Kw. load, would be so great that a good 
wage could be paid. It used to be said that the men were 
gaining experience, but in future that consideration would 
have little weight. The men in the boiler-house must be 
paid on results, and they could be paid well if there was a 
corresponding saving on the material, especially coal, to make 
distribution over long distances profitable; the load was there, 
it was only a question of taking the opportunity. Most supply 
engineers would agree that the position to-day was that so 
far from a canvassing department being needed, the difficulty 
was to keep the customers quiet until they could be supplied. 
Research work had been very backward. ‘There was room for 
both gas and electricity. In his opinion they would ulti- 
mately combine. .He believed. the companies. and municipal 
authorities were not making profits out of the sale of gas so 
much as out of the sale of its by-products. 

Mr. J. Frrrs, considering the subject from the consumer's 
point of view, agreed that the electricity supply of the country 
should be concentrated in-one hand and in one interest. But 
in whose. interest? Was it to be that of the supplier or of 
the consumer? Combines were good things when they were 
worked well; they. were bad when they were not worked well. 
They had. all been. suffering recently from flagrant ex 
amples. of that. ‘Lue prospect of having to burn 100 tons of 
coal to get the equivalent of 19 tons on the busbars was not 
attractive. They saw the loss incurred in transmission. It 
seemed to him impossible to get cheap fuel by burning raw 
coal and transmitting the energy of the coal by means of 
steam. Out of, say, 1,250 B.7.U. per ton 1,000 was absolutely 
irrecoverable. . It was neceasary to get- research work of 
the laboratory, and put it-on a- business footing, and see 
whether they could not get something better. From the 
financial point of view great- economies might be effected by 
the utilisation of by-products, but the waste of power would go 
on as long as they were wedded to steam, ‘and the best they 
could do was based on a thermal efficiency of 15 or 16. per 
cent. It was worth while spending money on research tor 
something better. he 

Mr. Lamb said that three or four years ago it was generally 
agreed that engineers were largely. to. blame- for -disunion in 
the industry. One. municipal engineer-came somewhat near 
the truth when he said that each one would be enthusiasti- 
cally in favour of the new scheme ‘if he knew he-had a chance 
of becoming-one of the Commissioners.. The problem to be 
solved in this country was different from the problem in any 
other part of. the world, and. engineers wére too much in 
the habit of imitating what was done on the European and 
American continents. South-East Laneashire was one of ' the 
inost favourable districts in the whole country for the further 
supply of electricity; within a 12.nile radius of Manchester 
there was a load to-day approaching 200,000 kw. Obviously 
inefficient stations must be shut down when another 
supply was available. There were three alternative sources 
of this new supply—(1). large stations on the waterways 
transmitting 30 to 40 miles, in which. case -the ‘transmission 
would add something like 30 per cent. to the cost of genera- 
tion; (2) large stations nearer to the load equip with 
cooling towers failing a natural supply of | water, which 
worked out at 10 per cent. increase for transmission; (3) small 
stations equipped with plant similar to the smaller units of 
the very large station, and working under similar conditions 
as to vacuum, temperature, and pressure. The increase there 
was something like 25 per cent. It seemed to him that the 
solution of the problem in South-East Lancashire would be 
three or four large stations situate 15 to 20 miles apart and 
connected by transmission lines: . 

Mr. ALLCOcCK pointed to the extraordinary growth in_trans- 
mission, evidenced by the fact that Manchester and Salford 
were linked together by a 33,000-volt underground cable, 
which would be suitable for a working pressure of 60,000 
volts. Manufacturers must feel that the task of solving the 
problems of the national demand for electrical power had been 
greatly simplified by the technical progress made in the last 
few years. j : 

Alderman Waker said while research was being made into 
the best methods of converting heat into power there was 
an immediate demand to be met with the means at their 
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disposal. He did not agree with any of the arguments in 
support of giving the’ controt to the Ministry of Transport, 
hut he supposed the last. word had been said on the subject, 
and the’ industry “must -notw‘ see ‘that the powers: given to 
the Commissioners’ ‘were sufficiently strong to enable them 
to hold their own against any attempt to make: electricity 
supply subordinate to the railway interest. Working together 
would be the keynote of success. In the past petty jealousies 
had hindered development on the right lines. 

Mr. Paxton said that last winter he read a paper before an 
association’ of textile engineers, and found them highly 
critical of proposals to change over to electric driving. A 
strong: argument was that they would be able to concentrate 
on their own business and leave the worries of power genera- 
tion to the man’ who was paid to look after it. , 

Mr. J; D. Paton ‘said co-operation must not be limited to 
electrical engineers, but must extend to other industries. He 
aureed as to the necessity for the better utilisation of coal, and 
suggested that it would be possible to distil the coal at the 
nines, secure the ‘advantages of the by-products, and convey 
the gas or* coke -to the industrial districts where power was 
required. He urged Lancashire engineers to attend to these 
questions themselves, nurake up their minds as to the best 
method of producing electricity, and form a committee to 
carry ‘it into effect. 

Mr. Pearce, in replying, said it was impossible to lay down 
hard and fast ‘rules on transmission. Each specific case must 
be considered on its merits. He did not agree with the 
suggestion that the large stations of the future would be of 
the order of 250,000 Kw., the figure would be much nearer 
100,000. There would certainly be an economy in eapital 
expenditure, and the increased capacity would lead to economy 
in operating costs so long as the increased capacity was brought 
about by: the adoption of the largest possible unit. A modern 
station should -net contain more than six or eight units. In 
the boiler-house to obtain the maximum efficiency it was 
quite as important to keep down the number of individual 
boiler units as‘to raise the output. If gas engineers could 
put forward ‘a satisfactory scheme for taking gaseous fuel it 
would be welcomed, and in the meantime there could be 
co-operation in. other directions. But he did not suppose 
anyone present contemplated the use of gas engines for power 
production on a large scale. 


NEW SOURCES OF POWER. 


Ix his “‘ Trueman Wood ”’ lecture to the Royal Society of Arts 
on December. 10th, Sir Oliver Lodge dealt with ‘* sources of 
power known and unknown.” After discussing solar radia- 
tion, the internal heat of the earth, and the tides, Sir Oliver 
drew attention to two other sources of energy—one certain, 
the other rather hypothetical: the energy of the atom, and 
the energy of the ether. The latter, if it existed, as he thought 
it did, was enormous, exceeding the bounds of imagination; 
but at present: it was utterly beyond their reach, Atomic 
energy ‘was rather inaccessible too, but not hopelessly so. 
It was far less in amount than etherial energy, but it was 
immense compared with any form of chemical or molecular 
cnergy, such as that derived from combustion or explosives. 

By atomic energy he meant the constitutional energy of an 
atom—the energy which made it what it was. If that energy 
was given up in any considerable degree, the substance ceased 
to be what it was, and became a substance lower down in 
the scale. Utilisation of atomic energy would involve the 
stepping down, the degradation, of matter. 

This spontaneously happened in the phenomenon known as 
radio-activity. . A radium atom firing off a particle, which 
turned out to be a itively charged atom of helium, was 
like a two-ton gun firing a hundred-pound shot. That was 
about the actual proportion between the projectile and the 
rest of the atom, which naturally recoiled each time it fired. 
The recoil had been observed. Before it had exhausted its 
ammunition it fired off five such projectiles, and then settled 
down into a quieter existence as lead—or something chemically 
indistinguishable from lead. A uranium atom had already 
fired off four projectiles in order to become radium. It would 
seem that all substances of very high atomic weight were 
liable to behave in this way—it was only a question of degree. 
The energy retained was far more than the energy expended. 

Two kinds of projectiles were fired off by a substance— 
the heavy shot or alpha ray, which was known to be a helium 
atom, and the lighter shot or beta ray, which was the funda- 
mental: unit of eléctricity, the negatively charged unit par- 
ticle—an electron... Several electrons might be expelled, and 
they would not niake much difference to the weight of sub- 
stance left behind, but they would have left it positively 
charged; and in that case it was liable to fling away one of 
its massive positively charged particles, too. .One event 
followed the other, and whether the electron always escaped 
first Was uncertain. 

Many circumstances could stimulate the escape of an elec- 
tron; not, indeed, of the deeper-seated constitutional electrons, 
but of the outlying superficial charges which were resnonsible 
for chemical affinity. Mere friction removed some of them, 
and left the substance positively charged. The removed elec- 
trons would have. gone to the rubbing substance, and would 
have charged. it- negatively. Splashing of water, chemical 


action, in innumerable forms, effected the transfer of electrons, 
and consequent charging of bodies. Ultra-violet light falling 
upon. clear ,metal, and indeed upon a large variety of. sub- 
stances, caused electrons to be expelled, until the surface was 
positively charged enough to hold them back. The discharge 
would go on continuously if more were supplied from a bat- 
tery. The jostling of the molecules by heat would often 
cause electrons to escape, but not usually until a temperature 
of red or white heat was reached.  Singularly enough, a 
comparatively low temperature would emit a few positive 
particles for a time, as it were, but. this emanation soon 
ceased, the material got tired as it were, and had to be 
reborn or renewed somehow, if the process was to be con- 
tinued. Not so with the negative emission from hot bodies. 
This would go on as long as fresh particles were supplied. 

By the aid of X-rays, or of projectiles from other atoms, 
we were beginning to learn how to disturb effectually, and 
even to eject, the deep-seated constitutional variety; though 
usually others immediately took the place of the ejected ones, 
with consequent radiation of definite type. They could not 
rag the spontaneous rate by anything they as yet knew how 
to do. 

The modern view of an atom was a central positive nucleus 
like a sun, and a revolving system of negative electrons like 
planets. The electric planetoids, so near this “ sun,’’ and 
subject to its powerful electrical attraction, must be revolving 
with prodigious speed with a frequency of orbital revolution 
exceeding in most instances even the frequency of light—a 
frequency only attained in general by the ultra-rapid X-rays. 
Accordingly, these little bodies had plenty of kinetic energy, 
and when they escaped as beta rays, they did so with some- 
thing like the velocity of light. 

The positively charged nucleus was in different case. Its 
energy was more likely to be static, i.e., potential, like things 
held or caught together, as a detent may hold a strong spring. 
Let these be liberated, and they flew with great violence, 
presumably under the electrical repulsion; the potential 
gradient was at first enormous, so that each atom where it 
struck a zine sulphide target made a luminous splash. 

The projection of an alpha particle was literally an explo- 
sidn, and the force could very quickly get up an enormous 
speed—sutiicient to carry it to New York, if there were no 
obstruction, in a quarter of a second. Its energy was, there- 
fore, weight for weight, a million times that of a bullet. 
Only because an atom was so small did it fail to do any 
damage. 

The number of projectiles from a milligramme of radium 
was about thirty million a second; hence, in the aggregate, 
they generated a very perceptible amount of heat. No one 
could deny that the energy was there. The main difficulty 
was to understand hoy they were retained and packed to- 
gether into the minute nucleus. 

The negative electrons probably escaped with the velocity 
with which they were revolving in their orbits before per- 
turbation. Their energy of ejection was found to depend 
on the frequency of the radiation which stimulated it; a fact 
which at once suggested a storing of received synchronous 
Vibrations, till a quantum of energy sufficient for ejection 
had been accumulated. Moreover, spectrum analysis of the 
derived or secondary X-rays, emitted by a substance exposed 
to radio-active bombardment, was also a test of the frequency 
of orbital revolution. 

The amount of energy thus quietly existing in the atoms 
of any visible piece of matter was enormous. In a couple of 
grammes of matter the energy was 10" c.G.s. units or ergs. 
Now a ft.-ton was 3X10" ergs. Hence the energy of a few 
grammes of matter was three hundred million ft.-tons, 
enough to raise a hundred thousand tons 3,000 ft. 

No doubt a large store of energy was there; the practical 
question was, could they get at it and utilise it? That the 
activity of radium, thorium. and other radio-active substances 
was employed therapeutically was well known. That was the 
beginning of practical application of the energy given off. 

Atomic energy might unconsciously be being utilised in 
other ways, too. He had lately put forward an _ incipient 
radio-active theory of vision: he surmised that in the retina 
there must be a substance which could be stimulated into 
activity by the impact of ether waves of luminous frequency, 
that the substance then ejected a few of its outlying electrons, 
and that these stimulated the nerve-endings in their imme- 
diate neighbourhood. But the way an etherial vibration stimu- 
lated the optic nerve had not been made out; it was not a 
mechanical, but an electrical question. Radiation of light 
frequency was known to be received and stored until it was 
able to eject a negative particle with whose orbital frequency 
it happened to agree. And certainly such a particle when 
ejectéd could be depended on to stimulate a suitable nerve- 
ending. 

It was on those lines that he would explain the extraordinary 
sensitiveness of the eve. ‘or the accumulation of a few 
million impulses would take no appreciable time, and it was 
difficult to suppose that in any other way than by synchroni- 
sation with equally rapid motion, could matter be perturbed 
by the extraordinarily rapid vibrations of ether—hundreds of 
millions of millions per second. Nothing larger than the 
ultimate elements of the atom could be expected to follow 
such ranidity. Molecules of matter would be almost too mas- 
sive and gross to be readily moved as a whole: and, besides, 
their movement as a whole would only result in heat. 
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The same sort of idea could apply to the stimulus of « 
sensitive photographic plate, only here the chemical atoms 
were attuned, as a rule, to still higher rates of vibration, and 
were susceptible beyond the ultra-violet, into the region of 
chi and gamma rays. 

It was possible that the absorption of solar energy by 
chtorophyll in plants might also in some way utilise atomic 
energy, stimulated into catastrophic activity by light waves. 

Of late an application of atomic properties in vacuo had 
undoubtedly been made. Ordinary electric valves depended 
upon the different behaviour of positive and negative particles, 
and an electric bulb containing a positive electrode and a 
hot-wire cathode was employed, some years ago, as @ receiver 
for wireless telegraphy, by Prof. J. A. Flemmg. When the 
hot wire or filament was negatively charged, a stream of 
electrons reached the anode. When it was positively charged, 
the emission was checked. So if an alternating current was 
received, the emission of electrons was alternately helped 
und hindered, and thus the current was rectified and made 
capable of being received by any ordinary instrument. The 
cutting-up into signals had to be otherwise managed, for the 
alternations were too quick to be acoustically perceived. 

Then Lee de Forest introduced an improvement, and made 
it not only a wireless receiver but a relay or amplifier; and 
so a received message that in itself would be hardly audible 
could be magnified a hundred-fold. 

A positive grid promoted evaporation, a negative grid 
checked it, an alternating grid caused an alternating stream 
to pass through it; and the electrons could follow every 
ininutest fluctuation; for their inertia was as nothing, and 
they responded instantly to the slightest force. 

To get quickness of response the projectiles must not be 
allowed to bombard other molecules, so as to ionise them 
and render the whole atmosphere conducting. For this ionisa- 
tion would not subside instantaneously, and therefore the 
current would not be completely under control. To avoid 
ionisation by impact the reservoir must be very highly ex- 
hausted, and the current ought to depend on the projectiles 
themselves, not on their secondary and adventitious effects. 

The kind of electric emission from a hot wire differed greatly 
from that stimulated by ultra-violet light or X-rays. These 
vibratory agents dug right down into the constitution of the 
atom, and ejected electrons whose orbital frequency agreed 
with their own. 

The “harder ’’ the ray, that was, the higher the frequency 
of the impinging radiation, the higher the velocity of the 
ejected electron—evidently because one of the innermost orbits 
was then perturbed. For in inner orbits the speed must be 
high, in accordance with Kepler's third law. The orbital 
speed varied inversely with the square root of the radius of 
the orbit. And the more massive the nucleus the greater the 
speed necessary to balance the centripetal force. 

But the jostling cf atoms by heat produced no such deep- 
seated effects. The effect of heat was as if a kind of atmos- 
phere or crowd of stray electrons, in a metal, evaporated and 
escaped, 

Whether heat was the best way of promoting this electronic 
emission might be doubted. It seemed an extravagant 
method, analogous to employing an electromagnet where a 
permanent magnet would do, or to supporting a roof by « 
jet of water. But the other kind of stimuli, such as those 
promoted by radioactivity or ultra-violet light, did not seem 
to generate the right kind of docile emission. The very-high- 
speed electrons would require too much potential to hold 
them down. The speed of emission of electrons from a ‘hot 
body was indefinite and irregular, being distributed in accord- 
ance with Maxwell’s law for a monatomic gas. Moreover, 
the escape through the skin of a metal was equivalent to an 
escape against a “ contact’’ difference of potential; and thus, 
in some cases, the electrons might be said to ooze rather than 
to fly out, and to owe their subsequent speed entirely to the 
external potential gradient in which they found themselves. 

That state of things would be quite convenient for wireless 
telegraphy, since they would then be still more readily under 
control. The skin retardation exerted by tungsten had been 
measured as 4.6 volts, unless he was mistaken. 

One relay could be used to stimulate another several times 
in succession, and immense magnification attained ; the electric 
stream was so rapidly responsive and docile that it could 
follow fluctuations that no mechanical relay could possibly 
follow. Spelt out, without abbreviation, in dots and dashes, 
the words came on to the tape at three hundred a minute, 
five a second or thereabouts. 

Ordinary speech itself could be thus wirelessly but electri- 
cally transmitted. with quite good clearness of articulation. 

Tt was by the harnessing and practical utilisation of purely 
atomic properties, that all this. great advance in_ practical 
electrical engineering had been accomplished. The conclu- 
sion was inevitable that much more remained to be done. 


A French Amalgamation.—An agreement has been con- 
cluded for the amalgamation of the Compagnie Electro-Mécanique 
and the Société Anonyme Westinghouse, by means of an inter- 
change of shares. The former, which will make an increase in 
its share capital for the purpore of absorbing the latter, will then 
have three groups of works at Bourget, Lyons, and Havre, 
respectively. . 


REVIEWS. 


Marconi International Code. Vol. I. English, French, Spanish. 
London: Marconi International Code Co., Ltd. Pp. 57), 
Price £4 4s. 

In * promoting, facilitating and fostering relations between 
business houses in all parts of the world ’’ codes have played, 
and will continue to play, 4 most important role. The long 
catalogues issued by dealers in codes prove that works 
of this kind abound in great number and cater for 
many special businesses. Both published and private codes 
are being continually improved, the ingenuity displayed iy 
gaining economy and in promoting safety being remarkable. 
Since the introduction of artificial code words there is scarcely 
an expedient that is not being employed, or has not been dis- 
carded, in the interest of safety and simplicity. For these 
reasons a general code to-day, in order to win a place on 
the market, must show some distinct advantage or special 
recommendation when compared with the numerous existing 
published codes, Several such features are claimed for the 
Marconi International Code, among which are the saving 
*‘in cost of cable charges and cost of time required to code 
messages ’’; a condensed method of cabling figures with a 
* two-letter reliability check ’’; and a code which translates 
messages into nine languages, and one which may be em- 
ployed also for translating foreign correspondence. 

The Marconi International Code is published in four 
separate volumes, each in English and two other languages. 
Volume I contains English, French, and Spanish. The matter 
throughout is placed side by side in columns, in the following 
order: Code number, code word, meaning in English, in 
French, in Spanish. The arangement is good, the code 
words and leading words standing out distinctly. 

Each volume is divided into two main portions; one con- 
taining a ‘* Numerical System,’’ the other general phrases. 

Numerical System.—It is stated that nineteen out of every 
twenty overseas telegrams contain figures. Whether this per- 
centage is right or wrong, it is certain that safety in the trans- 
mission of figures is of paramount importance. Other ques- 
tions, such as the cost of cabling and simplicity, have also 
to be taken into consideration in choosing a code. 

The method adopted for cabling the figure phrases in the 
numerical system is the well-known ten-letter code word built 
up from two-letter tables. The first syllable, consisting of 
two consonants, represents a phrase, as PH, Rate of ex- 
change; TW, Ship immediately, &e. The second syllable 
(vowel-consonant) denotes the description of figures, moneys, 
weights, kilowatts, &c.; the third and fourth, the figures 
themselves; the fifth, the check syllable. 

In striving after economy nearly every two-letter combina 
tion is utilised, with the result that, for the sake of safety 
a check syllable becomes necessary. This is the weak spot in 
the built-up code word system. A check which has to |x 
worked out for each code word not only adds complication: 
and increases the work of coding and de-coding, but decreases 
economy to the extent of the check syllable. Provided one 
consents to waive these disadvantages, and in some cases the 
small space required for the two-letter table and its suitability 
for compiling price lists and the like may become the decidiny 
factor, then the question of safety arises, and with ten check 
figures only the danger is considerable. 

In the Marconi numerical system the two-letter syllables 
are provided with ten check figures (0 te 9). The check 
figures of the four syllables representing the coded matter 
are added together and the unit figure only retained as the 
word check. The fifth syllable then confirms this check 
figure in the usual manner. Every user of codes is well 
aware of the mutilations which frequently occur in transit, 
the more usual ones being caused by the omission, the addi- 
tion or the changing of a Morse dot or dash, or by a fault 
in spacing them. Many of the check figures employed in the 
numerical systein under consideration do not appear satisfac 
torily to combat this danger. For instance, on examining the 
syllables having the check figure 5 it will be found that 5 re- 
presents the following three pairs of similar syllables :— 


AZ5*— -—-—--° in which a single dot is changed into 
a dash, 

OF © om 6 

in which a dot only has been dropped. 

YR 5 which a dash has been changed 
into a dot. 


All these syllables have the same check figure 5, yet eacl 
pair of syilables has a common and usual source of mutila 
tion. The danger is illustrated in the following coded example : 


SN OM OF SE OR 
Check 6 1 5 38 (1)5 5 
Price Pounds sterling 53 50 Subject to —. 
reply. 
Price Pounds sterling 63 50 Ditto. ditto. 
SN OM OR SE OR 
Check 6 1 5 3 (D5 


Tt will be observed that these two full ten-letter code words 
SNOMOFSEOR and SNOMORSEOR have but one lette! 
difference, namely, F and R, and in the Morse code but 4 
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single dot, viz. and .-—. The check figure for 
both is, however, 5. In the above example the check figure 
signifies that the correct word has been received, whereas a 
mere dot can defeat the check syllable and falsify the 
meaning of the message to the extent of £1,000. The Morse 
signals for some of the syllables in check figure 5 then are 
dangerously similar; the other nine check figures have not 
been fully investigated. All code words containing the 
syllables AB 5, AZ 5, OF 5, OR 5, YG 5 and YR 5 contain a 
common source of mutilation, which, should one occur, the 
check would fail to point out. This is a serious defect, and 
one that is found more or less in many two-letter systems, 
though there is one in which this difficulty is met by em- 
ploying @ simple double check which eliminates check syllables 
in code words. 

Phrase section.—The phrase section of the Marconi Inter- 
national Code contains 23,759 words and phrases, 600 figure 
values, and 2,200 blank code words. The code words in this 
section - the usual five- letter with at least a two-letter differ- 
ence, and they therefore require no further check. Each code 
word is numbered. The pages consist of three columns of 
matter, the first column in English being arranged in the 
manner usually adopted in published codes. Columns 2 and 3 
contain the French and Spanish equivalents of the English, 
and all three languages are represented by the same five-letter 
code word. 

The words and phrases, within the range of 23,759 code 
words, are well selected for general and commercial purposes, 
but the inclusion of more manufacturing and technical phrases 
would have proved an advantage. Unfortunately, much of 
the latter material is combined with the figures in the 
numerical system already dealt with. There are two pages 
of figures also in the phrase section, but the numerous gaps 
in these figures make cabling from them costly. 

The outstanding feature of the Marconi International Code 
is its treatment of foreign languages. The equivalent, where 
necessary more than one, of each English phrase and word is 
viven in French, Spanish, Italian, Portuguese, Russian, Ger- 
man, Dutch and Japanese, and a common code word conveys 
the meaning in each of these languages. The English portion 
of each volume is arranged in alphabetical order, and to 
facilitate reference an alphabetical index to each language is 
provided, in which is given the page and code word number 
of the English meaning. The value of such a work to those 
who have friends or business connections in foreign lands is 
obvious. Codes have been published in various languages, it 
is true; but here we have a carefully selected and compre- 
hensive set of suitably formed phrases by means of which all 
ordinary social and commercial telegrams, and even corre- 
spondence, can be conveyed and automatically translated into 
the language required. 

Volume 1 also contains many directions for finding the cor- 
rect word should a wrong five-letter code word be received, 
and in this connection a terminal index of all the five-letter 
words employed in the code is to be found at the end of the 
phrase section. 

At the end of the volume is given a valuable comparative 
table of foreign and colonial units. 


Principles of —— Spark Ignition in Internal Combustion 
Engines. D. Morgan, M.I.E.E. Pp. 85. London: 
Crosby bade & Son. Price 8s. 6d. net. 

‘This book is intended for designers, engineers, and studénts 
interested particularly in the petrol engine. There are five 
chapters. The first deals with characteristics of explosive mix- 
tures of air and various gases, curves being given to show the 
spark energy required to explode certain gases mixed with 
different quantities of air at atmospheric pressure. The ques- 
tian of the energy required at various pressures is also treated. 

‘he pressure-time characteristics are then dealt with in refer- 
ence to various gaseous mixtures. The effects of turbulence 
are considered. Experiments are cited in which it is shown 
that the power obtainable from a petrol engine does not in- 
crease with the energy of the spark. 

a II is devoted to a discussion of spark characteris- 
tics. A description is given of the two forms of spark obtain- 
able, particularly that from the high tension magneto. The 
author divides the spark into two main components, (a) capa- 
city component; (b) inductive component, the former being 
the prime factor in ignition. It is shown that the engine 
tuner’s device of opening out the spark gap results in a 
larger capacity component, and therefore a spark of higher 
incendivity owing to the higher voltage necessary to spark 
the gap. The interaction of spark and gas is treated in 
Chapter TIT. The question of the energy required to ignite 
a given mixture is considered from the point of view of in- 
ductance and capacity sparks, and the difficulty in always 
obtaining the same conditions in a series of experiments is 
indicated. The ignition of a mixture by a succession of sparks 
is shown to be a debatable point. Since the book was written 
Dr. N. Campbell has published results of experiments (Proc. 
Phys. Soc., 1919) which show that if the first spark fails to 
ignite a mixture, a snecession of sparks of equal intensity 
will also fail. 

A point of considerable interest is the ingenious arrange- 
ment for exhibiting the lag in a pressure-time recorder. It is 
found that the usnal pressure-time diagrams, in which a finite 
interval of time is shown to elapse between the passage of 
the spark and the rise in pressure in the explosion chamber, 


are erroneous, due to the insensitiveness of the recorder. The 
rise of pressure and the passage of the spark are simultaneous. 
Ignition by means of hot wires and the ionising influence 
of X-rays is mentioned. This has recently been treated by 
Dr. Thornton in the Phil. Mag., November, 1919. 

Chapter [V is an extremely important one for the user of the 
internal-combustion engine. The subject matter is concerned 
with spark plug and test gap characteristics. Chief among 
the peculiarities of spark gaps is the all-important one of 
impulse ratio. This term was first adopted by Peek to define 
the ratio of the oscillatory to the steady voltage required to spark 
a given gap. The difference is due to a time lag between the 
application of the requisite voltage and the occurrence of the 
spark. The variation of impulse ratio with the form of gap, 
its width and the pressure and temperature of the air are 
discussed, and an interesting series of curves is exhibited. 
The function of the third point in magneto and other spark 
gaps, isshown to be due to a pilot spark which causes ionisa- 
tion. The effect of the third point is to make the impulse 
ratio almost constant over a wide range of gap width, without 
necessitating a large increase in voltage. The annular gap 
in which the impulse ratio is unity, 1s described, and the 
conditions for proper functioning are stated. 

In practice considerable difiiculties arise with sparking 
plugs due to defective wt ~ resulting from sooty deposits 
and temperature effects. A description of the methods used 
to cope with disturbing factors of this nature is given. The 
chief requirement is a rapid rate of rise of voltage to diminish 
the time available for leakage to take place. 

In the fifth and final chapter, there is an account of charac- 
teristics of spark generators, i.¢., magnetos and induction 
coils. Reference is made to the classical experiments of Dr. 
Taylor-Jones which show that the peak voltage of a magneto 
or an induction coil can be altered by varying the coupling 
of the primary and secondary circuits. In the same experi- 
ments Taylor-Jones showed that the primary condenser was 
the chief factor in determining the secondary peak voltage, 
and not the rate of interruption of the primary circuit as 
appeared from Rayleigh’s experiments. Unfortunately with 
the present type of contact breaker the primary capacity in 
a magneto cannot be reduced to the optimum value owing to 
sparking difficulties. In discussing the loss and the energy avail- 
able in the magneto, the author does not state that only a 
frac ‘tion of the primary energy in the electromagnetic form 
(4L1*) is transferred into electrostatic energy (4OV*). This 
is an important point in connection with the incendivity «' 
the spark. The relative performances at various speeds of 
magnetos and induction coils are considered, especially from 
the standpoint of a utility test in which the better generator 
is that which can cope with the greater plug leakage. In 
showing that the inductance component of a magneto dis- 
charge increases with the speed of rotation, the author omits 
to mention that the rate of rise of secondary voltage also in- 
creases owing to the increased primary current. Since the 
, of obtaining a spark under adverse leakage conditions 

epends on the rate at which the voltage is applied, the 
author’s views on the benefits derived from large inductance 
components cannot be considered as definitely proved. This 
also applies to the author’s remarks at the end of Chapter IT. 

The book is thoroughly sound both scientifically and prac- 
tically. It can be recommended with confidence not only 
to those who are specialists in internal combustion engine 
and ignition apparatus, but to those who desire a non- 
mathematical treatinent of an extremely important engineer- 
ing subject. The descriptions of the experiments, many of 
which have been conducted by the author, and the deductions 
drawn therefrom are very lucid. A welcome feature, and one 
we would recommend to all writers of scientific books, is the 
inclusion of a list of references at the end of each chapter. 
This is invaluable to those engaged in research work on the 
subject. 


Standard Tables and Kquations in Radio-telegraphy. By 
Bertram: Hoyle. Pp. xiv+155. London: The Wireless 
Press, Ltd. Price 9s. net. 


The author aims at producing a book of tables and equations 
for the use of wireless engineers and others, which shall be 
more comprehensive than existing works of the kind. He has 
succeeded in producing a useful looking work in which a 
feature is made of illustrations of the method of application 
of the various formule and equations by appropriate worked 
out examples of the more difficult types. 

It requires considerable discernment to hit a happy mean 
in selecting tables, &c., for a book of this character, and it 
is, moreover, largely a matter of opinion as to what informa- 
tion is appropriate and what should be omitted. We think, 
however, that such items as the dyne as a unit of force should 
find a place together with its relation to other units. Maps 
and charts often find a place of utility in the wireless en- 
gineer’s impedimenta, but many of the units specially appro- 
priate thereto do not appear. 

The information given in the tables should not be taken 
too strictly in several cases; thus, in a table of dielectric 
strengths “ordinary” glass is given a definite figure of 8,000 
volts per mm. Anyone who has tested different qualities of 
glass (and other materials) must realise that very wide varia- 
tions are apt to occur. On the whole, however, we consider 
that the book will be appreciated, and will fill a useful 
purpose. 
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NEW ‘PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled ressly for this by Mgssrs. an 
Patent Agents, 285, High Holborn, London, we. . 


30,489. “* Distributor for ignition circuits of multi-cylinder internal-com- 
bustion engines.” . W. Sanvoers. December Sth. 
30,494. Thermo-electric couples.’ C. E. Foster. December 5th. 
30,495. Electric motor controllers." C. R. Gacer. December Sth. 
30,509. Electric arc lamps.” H. B. Grvuts and W. Hearse. Decem- 


90,5135 “ Electric gas-filled lamps with’ glow discharge.” =F. Schtkorer. 
December 5th. (Germany, April 14th, 1916.) 

30,520, *“* Electric resistance heater for melting furnaces.” Soc, ANON. DES 
Avevters bE Secneron. December Sth. (Switzerland, December 28th, 1918.) 

30,534. Electrical water-heating apparatus.” Exvecrric Heater, 
Lap., and C. Krare. December 6th 

30,539. ** Rotors of squirrel cage induction motors."’ Hiccs Bros. and W. 
Hices. December 6th. . 

30,568. Electric lamps.” H. E. Buake and H. Starer. Deeegsber bth. 

30,584. ‘* Mouthpieces of telephones, &c."" J. Joren. December 6th. 

30,588. “ Voltage control of electric generators and motors.” Brerisu 
Tnomsox-Houston Co. and H. Croucn., December 6th. 

30,604. “Ignition devices for internalcombustion engines.” W. J. 
and TELEGRAPH Conpenser Co, December 6th. 

30,608,. Electric safety fuses.” 5. J. Kyupsen. December 6th. (Den- 
mark, March 8th.) . 

30,654.“ Electric animated photo-telegraphy."” C. L. Coins and A, E. 
Morrison. December 8th, 

of electrical effects resulting from action of light 
on selenium cells,” W. December 8th. 

30,680. Electric Sir J. A. F. December 8tb., 

30,681. Electrically-heated irons.” R. Weavinc. December 8th. 

30,691. *“ Aerial electric conductors and supports for same.” E. A. Crars- 
mont and W. IT. Grover & Co. December 8th. 

30,694, “ Electrically-operated pumps.”” J. H. Ossorne. Décember 8th. 

30,695. Electrically-operated pumps." A. W. Burroxo and Jj. H. 
Osporne. December 8th. 

30,702. Electric bells.” A, Verxon and J. Vernon. December 8th. 
30,744. “ Balancing voltages in three-wire direet<current systems..by means 
of static balances.’"” R. D. Arcinpacy December 

30,745. Direct-current dynamos.”” A. E. December 9th. 

90,771. Distributors, &e., for electric current for use with internal~«om- 
bustion motors, &c.” J. H. December 9th. 


30,792. “* Magneto coupling . J. Lorp and R. A. Tavtor. Decem- 


ber ‘9th. 
30,797. Controlling devices for electricatly-wound clockwork, Fasrix 
Avranate F. Sauter. Deeember 9th. (Switaerland, December 24th, 


30,79. Circuit-interrupting deviees.” F. W. Le Tat 
Electric & Manufacturing Co.) December 9th. 


30,800. ** Signal-transmitting mechanisms,"’ Werstexn Evecrric Co. Decem- 
ber 


30,843, Thermionic amplifiers." H. J. Rouxp. December 9th. 


30,851. Electrical engine-starting devices." S. T. Henn and Rusumores, 
Lip. December 9th. 


30,857. “ Electric burglar alarm fitted to C. Towstey, Decem- 


(Westinghouse 


30,868. “ Electrical static machines and apparatus 

work, T. Crark, December th, 
30,881... Automatic electric-light switches.” H. B. Vocer. December 10th. 
“ Annunciator for . offices, warehouses, &c.” G. Garscabpen. De- 


for electro-therapeutic 


30,908. 
comber 10th. 

30,922. Protective devices for alternating electric current sysiems.” 
Mr TROPOLITAN-V ickeRS Exvectrica. Co. and J. B. Parmer. December J0th. 

Junction, &c., boxes for electric conductors:” O'Nen. 
December 10th. 

30,941. “ Devices for securing electric fittings, &." E. A. Cuxremont and 
G. H. Scnores. December 10th. 

40,943, ** Dynamo-electric machines.” D. Sucnostawer. December 10th. 

30,957, Apparatus for obtaining: variable: speeds in alternating-current 
motors.” G. Paratore. December 10th. (Italy, December 11th,. 1918.) 

30.961. “ Electrical signalling apparatus for railways.” H. A. Bui. De- 
cember 10th. 


970, Automatic telephone systems." D. S. December 10th. 
w nited States, December 8th, 1917.) 


31,002. “ Electro- -magnetic gngines or motors.” H. F. Morxpey. Decem- 
ber Ith. 

31,005. “* Wireless telegraphy systems of the arc-gap type.” L. T. Barker. 
December 11th, 

31,014. “ Electric motors.” W. Brows and G,. H. Rowtey. Decem- 
ber llth. 


31,045. “ Holders or containers for 
Cotounounx. December lth. 

31,057. Sparking plug.” G. E. T. Arcner, F. O. and S, E, 
Tavtor. December 11th. 

31,059. * Electrical switches.” A. P. Luxppers, G. C. 
and G, Peco. December 11th. 

31,064. “ Wireless telegraphs, S. 


electric-heating elements.’ 


P. A. 


Brypox. December 1th. 
31,066. Apparatus fer electro-static deposition of 

E. Bury and Skinnincrove Iron Co. December 11th. 
31,067. “* Socket fittings for pin-and-socket connectors for electric circuits.” 

H. F. Simecex Conpurrs, Lrp., and L. M. Warternovse. De- 

cember llth. 
3 


particles from gases.” 


Eleetrical coils and manufacture thereof.’ H. ‘Wave. (Coto-Coil 
Co.). December 11th. 


31,103. ** Methods of distribution on 
Taytor. Deeember J2th. 
Electrically-heated thermo-siphon radiators.” G.. Monte. 


alternating-current systems." A. M. 


Decem- 


31,164. “Ignition systems."" Dayton 


Lasoratortes Co. De- 
cember 12th. (United States, December 22nd. 1917.) 


31,169, Electric sparking plugs.” C. December 12th. 
(France, November 14th, 1918.) 
31,180. 


“Means for driving magnetos for motor vehicles 
ignition thereof." C. Roome. December 12th. 

31,182. “ Spring driving belts. for speedometers, fans, lighting dynamos, &c.’ 
L. E.Strzier. December 12th, 

31,199/200, Apparatus for electrically controlling railway 


trates, &c., 
the track.” A, ANGUs. December 12th. (Sweden, October 10th, 


and controlling 


$1,205. elee machines." H. Carry,, December 12th. 
31,214. “ Recording and re- sound and. telephony.” 
31,220. ** Electri¢ally-propelléd road vehicles.” A. Mossay, 
Co,, and Ransomes, Sius & December 12th, 
31,232: “Foot appliance for applying. electricily .te the — hody.” 
December With, 


Storage battery cells, &e." DLP. Co dana J. 
December 3th, 


Mossay & 


“ Variable cul-off for electriéal installations.” L. A. Gow. Decenis 
31,263, “ Electric miners’ lamps.” E. E. Garpner. December 13th, .! 


PUBLISHED ‘SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken, 


1917. 
16,017. APPARATUS FOR HEATING LIQUODS ELECTRICALLY. G. Bellaviti, No. 
vember 2nd, 1917. (135,225.) 
1918. 
14,646. MAGNETO-ELECTRIC IGNITION MECHANISM FOR 
ENGINES. Splitdorf Electrical Co, January 2nd, 1918. (121,942.) 
15,614, ELecrric WATER-HEATER. L: E. ‘Seimbille. January 28th, 191, 
(122,814,) 


16,673. CURRENT- “REGULATING DEVICES FOR BLECTRICALLY- “RATED CRUCIBLES, 
TORTS, MUPFLES, MELTING FURNACES, AND THE LIKE. Morgan Crucible Co. and 
C. W. Spiers. October 12th, 1918. (135,237.) 

16,784. ELecrkic WELDING apparatus. R. F. Woodburn. October 
238.) 

17,053. ELectRIC WELDING MACHINES, British Thomson-Houyston Co. (General 
Electric Co.) October 18th, 1918. (135,244.) 

17,174. RADI0-TELEGRAPHY. L. M. Cackeday. October 27th, 1917. (120,570) 

18,601. Exvectrica. swrrcnes. Ww. H. Sullivan and H. J. Dean-Osgood 
March 18th, 1919. (135,255.) 

18,713. Timisc- “RINGS AND TIMING-LEVERS OF MAGNELUS OK IGNITION DEVICES 
British Lighting and Ignition Co. and A. E. Bennett. November Mth, 191, 
(134,937.) 

18,740. SWITCHES. OK- CIRCUIT INTERRUPTEKS. W. B. Dale and 
Metropolitan-Vickers Electrical Co. November 15th, 1918. (135,260.) 

18,759. Evecrrica. eaters. Benham & Sons and C. R. Allensby. 
ber Sth, 1918. (134,941.) 

18,760. Rotaxy switcnes. E, L. Rankin. 


Novem- 
November Lith, 1918. 


AUDIBLE WARNING OR SIGNAL DEVICES OF THE VIBRATORY DIAPHKAGN 

tyre. J. F. Monnot ahd E. T.-Coak. November 15th, 1918. (135,264.) 
18,780, ELECTRO-MAGNETIC. LOCK-OUT sWiTeit. Igranic Electric Co. 
Hammer Manufacturing Co.) November 15th, 1918. | (135,265.) 

18,802. Exvecrric swrrcnes, R. Wy Bill... November I6th, 1918. (134,946.) 

18,892. Macnines. N,.C. F. Jenson and M. J. E. 
November 18th, 1918. (134,952.) 

18,934. MAGNETICALLY-OPERATED MOIOR-CONTROLLING AND LIKE SWITCHES. I. 
W. Cox and J. H. Cowell. November 19th, 1918. (134,954.) 

18,955, AUTOMATIC TELEPHONE systems. Automatic Telephone 
Co. (Automatic Electric’ Co.) ‘November 19th, 1918: (135,282.).. 

oa 146, ALTERNATING CURRENT ELECTRIC AKC CUTTING AND WELDING APPARATUS, 

J. Holslag. September 21st, 1918. (133,013.) 

“4 147. Execrric ARC WELDING AND KePamminc. C. J. Holslag. June Lith, 
1918. (128,186.) 

19,154. MECHANISM FOR AUTOMATICALLY AND PERIODICALLY OPERATING FURNACE 
OR OTHER VALVES, ELECTRIC SWITCHES, OR THE LIKE. J. Horn. November 2st, 
1918. (135,297.) 

9,234. INTER-COMMUNICATION ‘TELEPHONE systems. J. W. Dungey and T. P. 
Wingfield. November 22nd, 1918. (135,302.) ? 

19,305. MAGNETOS FOR INTERNALCOMBUSTION ENGINES AND THE DRIVING rKo- 
— THEREFOR. R. S. Whalley. November 23rd, 1918. (135,308,) 

9,323. COMBINED ELECTRIC LIGHT FITTING’ AND CEILING FAN. M. . Railing 
and H. W. Roberts. November 23rd, 1918. (134,971.). - 

9,340. TIME LAG DEVICES FOR ELECTRIG AUTOMATIC SWITOMES AND OTHER ¥LEC- 
a... apparatus, F. C. Fuke and New Switchgear Construction Co. Novem- 
ber 22nd, 1918, (135,311.) 

19,404. ELecrkiCAL CONTACY MAKERS FOR USE WITH THE STEERING WHEELS OF 
MOTOR VEHICLES. J. L. Scott. November 25th, 1918. (Cognate agpnaien 
4, ) (134,973.) 

9,756. ELecTROves OF ELECTRIC FURNACES, Soc. Electro-Metallurgique Fran- 
caise. December 3rd, 1917. (121,282.) 

20,525. Macnee cnucks. Arter, | September 1917. (Divided 
on 12,961/17.) (135,000.) 

Coustavcrion OF CONTACT-BREAKERS FOR MAGNETOS. Mag- 
netos, Ltd., and W.'T. Turner. December 19th, 1918. - (135,012.) 

21,308. INSULATORS as HIGH-TENSION ELECTRIC CABLES. H. Wade?» (Fabbrica 
Isolatori Livormo.) December 19th, 1918. (135,057. 

21,506. ELecTRIC ARC’ LAMPS OF THE ENCLOSED PROJECTOR Tver. © Wesimin- 
ster Engincering Co. and A. G. Way. December 23rd, 1918. (Addition 


(Cutler 


Tilney. 


tu 
9,225/10.) (135,020.) 
21,610, INCANDESCENT ELECTRIC LAMPS SUITABLE FOR AUTOMOBILES AND TIE 
Like. Butlers, Ltd., and A. Reeves. December 24th, 1918. (135,351.) 
1919. 
864. ELECTRIC SP¢KKING PLUGS FOR INTEKNAL-COMBUSFION ENGINES. A. R. 
Kahl. (A. A. Radtke.) January 13th, 1919. (135,031.) 


1,344. SpaRKING J. A. Moreau. January 18th, 1919. (135,042.) 
2.193. Evecrric Fuses For sLastinc. W. L, Rowe, J, F. Smiith and S. 
Holland, January 29th, 1919. (135,379.) 

2,517. APPARATUS FOR GRINDING COMMUTATORS FOR ELECTRIC MOTORS AND 
J. Phillips. January 3ist, 1919. (135,057.) 

2,656. ELeCTRICALLY-OPERATED BELLS OR SIMILAR SIGNALLING A. 
Bagutti.” February 3rd, 1919: 135,060.) 

2,962. IRON CORES FOK ELECTRIC IRANSFORMERS, INDUCTANCES, THE LIKE. 
J. S. Mollerhoj. February 6th, 1918. (123,096.) 

3,247. Exectric arc Lames. H. B. Grylls and W. Heape. February 10th, 
1919. (135,066.) 

3,645, Prorec TIVE, DEVICES FOR ELECTRICAL CIRCUITS. Western Electric Co. 

sstern Electric Co.) February ]4th, 1919. (135,389.) 

665. DYNAMO-ELECIRIC GENERATORS. Crabb. February, M4ih, 191. 

3,685... ASCERTAINING THE DISTANCE: OF THE SOURCE OF SOUNDS IN SUBMAKINE 
SIGNALLING AND THE LIKE, A. W. Sarnmark. Februaty 14th,°1919. (423,327.) 
4,342. Evectric MOTORS FOR VARIABLE SPEED TRANSMISSION. H Wright 
and T. Humphreys. February 2lst, 1919. (135,392.) 

4,982. SockETS FOR ELECTRIC LAMPS. }. Wegmann.” June 18th, 1918. 


7,606. MeTHOD OF AND ARRANGEMENTS FOK COOLING a DYNAMO ELEC- 
tkic Machines. M, Gruber. March 26th, 1919. (135,409.) 
8,581, RADIO-TELEGRAPHIC TRANSMISSION SYSTEMS.’ W. J. Mellersh-Jackson. 
April 4th, 1919. (135,]11.) 
798. ELectRicAL DEVICE FOR. HEATING LIQUIDS. W. B. Smits. April 5th, 
(125,392.) 
9All IMPULSE SENDING DEVICES APPLICABLE TO AUTOMATIC TELEPHONE SYSTEMS 
\ND THE LIKE. Automatic Telephone Manufacturing Co. (Automatic Electric 
Co.) April J4th,. 1919. . (135,416.) 
10,038. iwoicarors. C.. F. Pinneo. April 22nd, 1919. (135,116.) 
10,942., EUrcTRICAL GENERATORS AND ELECTRIC MOTORS. J. Shepherd. May 
2nd,..1919,. (235,122.) 
11,312, Process FOR MANUFACTU ee PURE ELECTROLYTIC COPPER FROM ror, 
copver. A. G. Sundberg and T.'E. Thomasson: May 6th, 1919. (135,125 
11,570. Projecron ARC Johnson’ & Phillips and G. C. Pearson. Nay 
1919. =(135,127.) 


3,03. ELECTRIC CHAIN-WELDING wacuisgs.. G. J. Armstrorig: May 28th, 
wen (135.136.) . 

13,512. prvIces FOR IGNITION appaRATUS. Remy Electric Co. 
April 4th, 1917. (Divided application on 219/19.) (127 587.) 

4,757, Farceric J. Glasson,” Jume Tith, 
(1:5, 438.) 

15,555. AtvoMATiC SIGNIL ‘BUOY AND AUTOMATIC WIRELESS TRANSMITIEE 
Mechanism. W. Sanson! June 20th, 191%" (135,441) 


15,806. Ececrric TERMINAL connectors, -J..We Jordan, June 23rd, 1919. 
(135,146. 
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Telegrams: “ELECTRIC, LONDON." THE “‘Telaphone Ne. 3105 London Walk 
LONDON ELECTRIC 
WIRE COMPANY 
SMITHS 
CABLES, WIRES AND FLEXIBLES. F 
HIGH RESISTANCE ALLOYS. 
PLAYHOUSE YARD, GOLDEN LANE, 
LonponEC.1 
THOMAS INSULATORS 
N A NT 3 J For Lines. | 
SPECIALLY DESIGNED 
to withstand 
For ARC LAMPS.| 
J. W. GLADSTONE, Ltd., 
7 HONOR OAK ROAD, LONDON SE 


BRUSHES 


For DYNAMOS. 


The Last Word in Fibre 


VulImos 


—— GENUINE 


WELLS ELECTRICAL CO., 
73, Cheapside, London, E.C. 2. 
TELEP.: CITY 4117. 


M. WILSON & CO., 19, Waterloo Street. 


FIBRE 
RODS: 
INSULATORS WASHERS. 


MOSSES & MITCHELL 


‘GOLDEN LANE: LONDON -E-C: 


TELEGS.: ELCHARBELO CENT. LONDON. 


GLASGOW— 


iii 
— 
il be 
No- 
>TION 
1918. 
and 
1918. 
neral 
570.) 
good, 
VICKS 
1918, 
> and 
ovem- 
198. 
) 
Cutler 
946.) 
Filney. 
H. 
pturing 
> Alth, 
URNACE 
er Jlst, 
PkO- 
Railing 
ELEC- 
Novem- 
EELS OF 
lication 
e Fran- 
Divided 
. Mag- 
Fabbrica 
Vestmin- 
ition to 
AND THE 
) 
A. R. 
M2.) 
and 5S. 
AND THE 
Us. A. 
[HE LAKE. 
ary 10th, 
ctric Co. 
SUBMARINE 
123,327.) 
. Wright L 
AMO ELEC- 
| 
\ 
ay ‘28th, J 
ctrie Co. 
Ith, 
AN SMITIER 
1919. | 
| 


London Howes: 


Worsley Street, Hulme, MANCHESTER. Cusen Anae’s Chambers, Westminster. 


re 


METHOD OF KEEPING STORES. 


(Parents 106870, 108067, 100415, Reo. Marx 876,424.) 
The 


IDEAL System 
of 
Keeping Stores 


Goods are kept in 
removable steel tra 
tilted to show 
contents and facili- 
tate withdrawal. 

The trays are fitted 
with sliding par- 
titions. 

The fittings are 
fireproof, are of per- 
manent value, and 
can be added to and 
re-arranged with a 
minimum of labour. 


HyDRO-ELECTRIC PLANTS 


Accurate Speed Regulation is Essential. 


W. MACKIE & CO., 


Electrical & Mechanica! Engineers, 


129, 131, 133, 
MANUFACTURERS OUR PATENT 


Lambeth Rd., 
OF 
DYNAMOS & MOTORS, OIL-PRESSURE GOVERNOR IS UNSURPASSED. 


| |GILBERT GILKES & CO., L™- Kendal. 


HOP. 
An Bfficient Staff for Breakdowns. 


Oils 


“The Super-Quality Lubricants.” 


FOR Steam Cylinders, Turbines, Bearings, 
Crank Chambers, Diesel Engines, Gas 
Engines, Dynamos and Shafting. 


Let us quote for your requirements. 


Other Specialities : 


* Jointite” Compressed Asbestos Sheeting, for steam, oil, water, acid, &c., joints; Packings ; Oil Filters and Cabinets; - 
\ Stores and Tools of every description for the Electrical Engineer. 


W. H. WILLCOX & CO., LTD., 
32/38, Southwark Street, London, S.E.1. 


SS. 
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The Wolf Double Geared C 
are described as “fitted with Wolf Electric Drill 
ageing ony of The motor, switch and 
out. 


BATTERIES 


CENTRAL 
STATION | 
LIGHTING 


USED THROUGHOUT THE WAR IN THE R.A.S.C.,"M.T. Section. 


Combined Bench and Hand Electric Drill was used throughout the 
war in travelling workshops of the R.A.S.C. Repair lorries advertised for sale by the Disposal Board 


Wolf Electric Tools are British made throughout and are oa designed for drilling, riming, and 
DELIVERY FROM STOCK. 
Why not write for our Catalogue to Department “D” ? 


S. WOLF & CO., LTD., ton 


—without which no omenet is complete. 


are entirely 


All gears are machine 


LIGHTING | pe 
AND 


BARE, SILK and COTTON 
COVERED and ENAMELLED 
COPPER & HIGH RESISTANCE 
WIRES, CABLES, SHEET 
STRIP and RIBBON. 


ASBESTOS and ASBESTIN 


THE CONCORDIA ELECTRIC WIRE Co., Ltd., 


TRENT MILLS, NEW SAWLEY. DERBYSHIRE. 


TELEGRAMS: “ Polianite, Long Eaton.” 


TELEPHONE: Long Eaton 249. 


COVERED COPPER and 
HIGH RESISTANCE WIRES. 


BELL WIRES & CORDS. 
TELEPHONE CABLES & CORDS. 
CHARCOAL IRON WIRE. 
ARMATURE BINDING WIRE. 
FUSE WIRES. 
MEDICAL CORDS. 


INSULATING MATERIALS 
for all classes of Electrical Apparatus. 


ASBESTOS ™ ASBESTIN 
COPPER WIRES. 


BARE « COVERED FLEXIBLES. 


FLEXIBLE CORDS 
of every Construction, Finish and Size. 


LONDON OFFICE & STORES: 155, Victoria St., $.W. 1. 


PHONE: Victoria 4120. 
TELEGRams: “Polianite London. 
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1837 


HE backing ofa long experience is 

behind that name. It stands for 
all that is good in Electric Cables and 
Wires, and is a guarantee to you of the 
nearest to perfection that Electric Cables 
have reached. 


The name of Henley has been connected 
with the Electrical Industry since 1837, 
and during the greater part of that time 
the energy and research of the company 
have been devoted to the manufacture 
of Electric Cables only. That is tosay 
Henley’s have manufactured Electric 
Cables since their inception. 


Your best interests will be served if you use 


HENLEY CABLES 


W. T. HENLEY’S TELEGRAPH WORKS Co., Ld., 


BLOMFIELD STREET, 


Telegrams: “HENLETEL AVE, LONDON.” aad “HENLETEL”™ all Home Branches 


PRINCIPAL COLONIAL AND FOREIGN BRANCHES: 602. 


546-550, Collins Street, Melbourne. Calcutta. 
61, York Str Street, Bombay. 
20/21, Standard Bank Chamber, Joburg Adolph Seghers, Ree Serie 11, Paris. 
NZ. Adolph Seghers, Rua do Alecrim 79, Lisben. 
Central Engine Works Co., Ltd., Laidlaw Building, Pattery Road, Singapore. 
Westinghouse Norsk Elektrisk Aktieselskap, Kristiania. 
G. N. Lionde & Co., Stoa Pesmazoglu, Athens; and at Salonica. 


wey 
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CONTROLS TWO-RATE METERS. 


SUBSTATION TRANSFORMERS. 
STREET LIGHTING FROM T 
THE CENTRAL ey A N 
STATION. 


WASTE 


(Advertisement of Oliver-Pell Electric and Mfg. Co., Ltd.) 


Made under HANDYELL-BROWN-OLIPEL SYSTEM Patents. 


Uy OFFICE: 
Cambridge Place, Granville House, 
Burrage Road, Uw, w Arundel Street, 
WOOLWICH, S.E. 18. Ww - w LONDON, W.C. 2. 
Telephone : 76 Wootwicu, y WRITE FOR PARTICULARS Ss Telephone : 3393 City, 
Telegrams : Wootwicn.” OF THE SYSTEM. 


Telegrams : 
SSS 


NO ADDITIONAL CABLES. 
REDUCES LABOUR COSTS. 

INCREASES EFFICIENCY. 
ECONOMY EFFECTED. 


ELIMINATED. 


Estranp, Lowpon.” 


| 
ZANT 


ee 


Won the War. 


BRITTAIN MOT 


transmit 
Britain's Power 
in Peace and 


War 


ELECTRIC MOTOR CO. 


110 CANNON STREET Works : EASTDOWN WORKS 


LONDON -E:C4 


j 
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ULCANISE 


CONDENSITE-CELERON 


(Waterproof Insulator). 


DIAMOND FIBRE CO., tore, LONDON, N.15. 


RRAWN = WIRE = 


Seoure the utmost economy 


B.K.B. Electric Motors 


BRITISH MA NUFACTURE THROUGHOUT. 
THE “Featherweight.” 


The smallest and lightest motor built for the power 
developed. The “ Featherweight” is totally 
enclosed, has a laminated field and is fitted with 
ball bearings. A high efficiency motor made in . 
all sizes from one-hundredth to one-eighth H.P. 
for direct-current. 


LAMPS 


in Users’ Electric Lighting 
consistent with Brilliancy, 
Strength and Long Life. 
Licensed and made under British Patents 16530 of 1907, 23499 of 1909. 


8031 of 1910, 17722 of 1911, and 10918 of 1913. seasiittie 1/30 H.P., 2600 r.p.m. 
Preprietors: 
METROPOLITAN-VICKERS The B.K.B. Open-protected D.C. 


Motors—"/,, to 2 H.P. 


of moderate weight; ring lubrication 
throughout. Ample margin of power 
well constructed right through an 


ELECTRICAL CO., LTD. 
14, Long Millgate, Manchester. 
179, Werdour Street, LONDON, W. 143, St. 


Teley 


LEBDS. 9, Millicent Street. CARDIFF, Chapsi nicely finished. 
Walk, Fargate,. SHBFFIELD. 8, Ward's Bidgs. 
MELBOU Managing Agents : & YOUNG, Ltd., 
"Phone : Holborn 1150/1. HOLBORN VIADUCT, 
"Grams : “Beakaybee, Cent., London.” LONDON, E.¢. 1. 


VULGANISED INDIA-RUBBER 


CABLE, 


SWITCHGEAR, STARTERS, INSTRUMENTS, Etc. 
DELIVERIES FROM STOCK. 


ALL MANUFACTURED BY US IN LONDON. 
HEAD OFFICE & WORKS: ST. THOMAS STREET, LONDON, S.E. 


WM. GEIPEL & C CABLE WORKS: WEMBLEY, LONDON. 
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“ELEVANJA” 


‘ELECTRIC MOTOR CONTROL GEAR. 


Automatic 
Motor Starter 
with pilot 
reversing 
switch. 


ELLISTON, EVANS & JACKSON, Ltd., 
16, CROSS STREET, FINSBURY, E.C. 2. 


Telephone : Wat.” BLEVAIOA, LONDOM." 


FIRES: 

KETTLES 

IRONS: 

OKERS 

HighiClass === 


sp ib lized: 
nth of | 


PEN. dectri Specialities 


yore, artustic, safe 


PREMIER Electric Heaters Ltd: 


258.260,BRADFORD ST..BIRMINGHAM. 


THE ELECTRICAL REVIEW. 


INSULATING 


Fans are suitable 
for delivering air 
at moderate pres- 
sures. Made for 
blowing or ex- 
hausting, they will 
discharge the air 
horizontally at bot- 
tom or top or 
vertically, up or 
down; also either 
right or left hand. 


Full particulars 
and tables of 
sizes given in 
Catalogue U 1013, 


sent on request. 


Engineering Co., Ltd., 
147, Queen Victoria St., London. 


FRED 
TANK MAKERS 


STEEL CHIMNEY SHAFTS, SWITCHBOARD FRAMES. 
Chief Offices : 352 to 364, EUSTON ROAD, N.W. ‘% 


PROMPT DELIVERY FROM STOCK 
PARTICULARS 
| 
2 
— = | 
= 
= is 
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D.&§. Strong Brass Ship Fittings with 
Patent Easy Wiring Lampholders are off the 
highest class, economically pro- 4am 
duced by special machinery, anc 

sold at the price of a 

ordinary grade fittings. 


See No. 95 List. 


DORMAN 
SMITH Ld. 


Ordsal Electrical Works, Salford. 


LONDON: 17, Victoria Street, Westminster, S.W. SYDNEY, N.S.W.: 38, Market Street. 
GLASGOW : 40, West Campbell Street. | MELBOURNE, VIC.: 507, Flinders St. 


We can now meet all demands for 


16. THE DOUBLE 


PURPOSE 
PRICE 28s. 10d. 


(No Flex.) 


FIRE. 


Heats Room, Boils or Fries, 
without any alteration whatever 


QUEAD, Ltd., 47/57, Marylebone Lane, W. 
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Ironclad Switch and 
Fuse Gear is popular be- 
cause, whilst it offers first- class, 
dependable and efficient service. its 
purchase price is highly economical. 


And the reason is found in its simple design. M.E.M. Gear 
combines simplicity of design with high efficiency—safety and 
efficiency without complication or unnecessary elaboration. 


Standardised and laterchangeable Units. Best-class English 
Porcelain Bases. Extra strong Contact Blocks, easily renewable. 
Contacts undamageable by quick closing. Patent arcing chamber 
of utmost capacitv, amply ventilated. Fewest connectioas readily 
accessible. All ‘live parts’’ completely protected. Home Office 
requirements fulfilled. 


It will pay you to bear M.E.M. in mind when next you're wanting Electric Gear 
Barford Street, - - Birmingham’ 
LONDON: Hogan & Wardrop, 2, Gresham Bldgs., Basinghall St.,E.C. MAN 
CHESTER: T. A. Nunwick, sa, Cathedral Street Buildings. Cora & Produce 
Exchange. GLASGOW: W. Brown & Co., 200/208, St. Vincent St. NeW 
a E-ON-TYNE : 2. F. Sunderland, Milburn House. WES OF ENG 
AND: Simpson Baker & Co.. 4, Augustines’ Place Tramways 
eA Bristol DUBLIN: > & Myers, 200, Gt. Bruns 
wick St. SYDNEY, N.S.W. . Thornell, Box ##2, G.P.O. 
JO'BURG: Rice, Wilson Herd, +7, Standard Bank 


Buildings. BELGIUM: J. Ducamp « Co., 6, Quai 
la Houille, Brussels 
(Centre). 


(TWO-PHASE, THREE-PHASE THREE-WIRE and THREE-PHASE FOUR-WIRE). 


Can be _ supplied in 
House-Service Pattern 
or Switchboard Pattern 
Cases. 


Can be provided witn 
double-tariff dials or 
with Maximum Demand 
Indicator on the Merz 
System. 


INDEPENDENT OF THE ORDER OF THE PHASES 
AND BE CONNECTED UP INCORRECTLY. 


LANDIS & GYR, Ltd., 


ELGEE WORKS, WINDMILL ROAD, HAMPTON HILL. 


METERS 


Our three-phase four- 
wire Meter is the only 
true three-phase  four- 
wire meter on the market, 
and is accurate under all 
conditions of power- 
factor, leading or lagging, 
and however badly un 
balanced the loads may 
be. 
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SUNCO Electric Vacuum Cleaner 

gets the dirt, the unseen introdden 
dirt that shortens the life of carpets and 
rugs. 


The Sunco, because of its big revolving 
brush in the nozzle working with strong 
suction, instantly picks up every scrap, 
string or thread, combs out and sweeps 
clean the whole fabric of the carpet better 
than a suction cleaner that is not fitted 
with a brush. The brush in the nozzle 
rotates positively, just like a carpet sweeper, 
and as easily. It sweeps backwards and 
forwards without belt or gear, and leaves 
the motor free to deliver all its power to 
actual suction. The brush is adjustable to 
varying lengths of pile at a finger touch. 


The motor is horizontally placed and the 
Sunco will run under most low furniture. 


The nozzle is of stamped steel, highly nickel 
plated, and there is no greying of the 
delicate colours that aluminium causes. 


The Sunco cleans a strip of 
carpet /3 ins. wide and 
weighs less than 
12 lbs. 


The complete cleaner 


is supplied with eight attachments, Hose, Extension Tube, 
Wall Brush, Blower Connection, Radiator Tool, Small 
Nozzle, Connecting Nipple and Hose Connector. 


It gets the dust and dirt out of everything in the house, 
cleans and dusts books thoroughly without pushing it into 
the leaves, cleans clothing and furs, speeds up the drying 
of clothes, clears the room of smoke and fumes, and dries 


fruits and vegetables. 


SUNCO ELECTRIC 
VACUUM CLEANER. 


| It is a really first-class article, retailed at a price which is so 
. reasonable that, coupled with the great saving in labour that 
it affords the housewife, it must ensure ready sales for you. 


It is fully described in List No. 297, copy of which will 
be sent post free on application. 


SUN 


118—120, —" Cross Road, London, W.C. 2. 


Telegrams e Secabilis Ox London. 
Talephone: - Gerrard 2291 (3 lines) 
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ELECTRICA' IM PANY LIMITED 


THE 


PHILOSOPHY OF SELLING. 


Chapter I1I.—VANITY. 


VANITY is a human weakness not 
sufficiently noticed by the average 
Salesman. 

Human nature is proverbially of the 
sheep order, but many articles remain 
on the shelves because the salesman 
appeals to the imitative faculties rather 
than to the vanity of possession, and 
will say “ We are selling quite a lot of 
these just now,” instead of saying 
The Quick-selling, Economical, and Really Efficient “These goods are not for everybody 
and Convenient Electric Iron is the but only for the careful and thoughtful 
purchaser,” or words to that effect. 

Because of this error of approach 
many people. become dissatisfied with 
a purchase because of the sub-conscious 
belief, which becomes apparent later, 
that, after all, they are one of a crowd. 

In the case of Xcel Electric Irons 
an appeal to sense and reason is always 


; aR successful, and because of the service 
Simple in Operation, Reasonable in Cost; it is THE given by the Xcel Iron continuity of 


WZ 


Electric Iron to push—Recause it recommends. trade is a practical certainty. 
Downes&Davies 
LIVERPOOL, 1/3, Stanley Street. MANCHESTER, 78, King Street. 
Telephones: 6794 and 5773 Central. Telephone: 435 City. C.B.P 


Westinghouse Electric International Co. 


(Organised by the Westinghouse Electric and Manufacturing Co., of Pittsburgh, Pa., for the duct of its foreign business.) 


Manufacturers of 


STEAM TURBINES, TRANSFORMERS, 
CONDENSERS, SWITCHGEAR, 
ELECTRIC GENERATORS, METERS, LAMPS, 
HEAVY TRACTION APPARATUS, MOTORS forall purposes and Everything Electrical. 
Factories in U.S.A. at 
Pittsburgh, Pa Newark, N. J. New York. 
Bridgeport, Ct. Milwaukee, Wis. Bloomfield, N.J. 
Springfield, Mass. Trenton, N.J. Essington, Pa. 
And elsewhere. Cleveland, O. 


Exporting to all Countries except Great Britain, her Colonies and Dependencies. 


LONDON OFFICE : 


2, Norfolk Street, STRAND, 


Ww.c. 2. 


‘PHONE: CABLES: 
Gerrard 3261. “WEMCOEXPO, LONDON.” 


Westinghouse 
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Trade ( Mark. 


FITTINGS 


AND ACCESSORIES. 


Transformers, H.T. and L.T., Gear, Motors, 
Switchboards, Heating and Cooking Apparatus, 
Iron and Brass Screws. 


London Office and Showrooms :— 


CHRISTIAN BERGH ELECTRIC CO., LTD., 


Bank Chambers, 329, High Holborn. 
Works MALMO, SWEDEN. 


“Lancashire” 
D.C. Motors Save 


* Time and Trouble. 


= 


“Lancashire” D.C. Motor. 


Note the two large doors shown in the illus- 

tration. These give free access to commutator, 

brushgear and interior, and so— ‘ 
Save Time. 

Note how the terminal box at top of endshield 

is protected from oil anddirt. By removing the 

sliding cover the terminals are immediately and 


The Lancashire 


The Oil Well Lid being a at Ge back, opens 


Dynamo & Motor Co., Ld., 


tion of bearings is easy and convenient and so— 


Saves Time. TRAFFORD PARK, MANCHESTER. 


The combined result of this saving of time and 


trouble means that— 
“ Lancashire” D.C. Motors have exceptionally Telephones : Telegrams and Cables : 
CITY 7450 (6 lines). “ IRONCLAD,” MANCHESTER. 


CONDENSERS 


FOR ALL PURPOSES. 


CONDENSERS for HIGH TENSION and WIRELESS Work. 
High-Class Condensers for Telegraph & Telephone Lines, 


Sole Makers of Dearlove’s PATENT Artificial Line, having 


THE TELEGRAPH CONDENSER CO., L- 
Vauxhall Street, Kennington Oval, London, S.E. 11. 


ELECTRIC 


ORIENTAL 


TUBES 


Enormous demands for ¢ 
tubes for Electrical Engineering have re- 
cently taxed our resources, but thanks to ovr 
unequalled methods of production, we c2n now un 
dertake further orders and give prompt deliveries. 
Ask us for current prices 
THE ORIENTAL TUBE CO., LTD., 
West Bromwich, Birmineham. 


Telegrams : * Tubes, West 
Bromwich. 


“sale 


MANSBRIDGE AND ROLLED FOIL TYPES. 
STANDARD CONDENSERS. 


conductor of negligible temperature co-efficient. 


| 
% An 
} 
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77] We are not such hardened 
Saar business men—neither are 
you—as to deny that at this 
season of the year the whole 
atmosphere of Life is charged 
with the electricity of Good- 
will. It envelops us—it 
wraps us round—tt fills every 
corner of our mind~—it carries 
our thoughts to every corner 
of the earth where we have 
friends, business or other- 
wise—in every sphere it is 
the same, and on or about 
the morning of the day when 
this message first appears 
in print we shall each of us 
wake up with those old 
familiar words upon our lips— 


A Merry Christmas 
And may every reader of “The ns 
Electrical Review,’’ every custo- 7 


mer of ours, past, present and 
prospective—share in that merri- 
ment and find therein a joyful 
pause in the arduous round of 
every-day activities. 


JOHNSON & PHILLIPS, Ltd., 


Electrical Engineers & Cable Makers since ‘75, 


CHARLTON, LONDON, S.E. 7. 
City Office: 12, Union Court, Old Broad St., E.C. 2 
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For SAFETY ENCLOSE 
ALL LIVE CONDUCTORS 


FROM 


LARGE 
SWITCH 
GEAR 


WALL PLUGS. 


j 
: 
= 
¢ = A 
a , 
= 
> 
= & CO 
& LTD., 
HEBBURN-ON-TYNE. 


Large and 
Small 


Mouldings 


KALANITE 


Insulating Material 


To users who require an Insulating Material which 
is Tough, Non-hygroscopic and Heat Resisting, and at 
the same time reasonable in price, KALANITE will 
make a strong appeal. 


Its Physical and Electrical Properties make it emi- 
nently suitable for use in any description of Insulator, 
being equally reliable for heavy Overhead or delicate 
Instrument work. 


KALANITE is 


Less Costly than Ebonite 


and can be supplied in various grades, some are Acid 
Resisting, others are Heat Resisting, and grades can be 
made suitable for different temperatures and climates. 


KALANITE can be supplied for drilling and 
machining generally, or in moulded articles, such as 
Bushes, Handles, Washers, Terminal Blocks, Telephone 
Components, Insulators, &c. 


The electrical utility of KALANITE is almost 
universal, because whilst it possesses Exceptional 
Insulating Properties, it is extremely tough, will with- 
stand rough usage, and can be supplied or worked into 
almost every conceivable form. 


Send us your Insulating requirements or ask for our 
representative to call. 


CABLE & CONSTRUCTION C9. 


Hamilton House, Victoria? Embankment, E.C. 4. 


; 
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H. HEATHMAN, JP §plidite & 
for 


Parson’s Green, 
LONDON, S.W. 6. MOULDED INSULATED ARTICLES. 


City Office :— 


35, ALDERSGATE ST., 


SCAFFOLDS, 
TOWER LADDERS, 


TRUCKS, TROLLEYS, 


BARROWS. Phone: Battersea 1838, 
EXTINGUISHERS, IMPROVED SOLIDITE CO., LTD., 
FIRE HOSE, HYDRANTS, ‘a ADVANCE WORKS, JEW'S ROW, > 
FIRE ESCAPES, HOSE REELS, 7 WANDSWORTH, LONDON, S.W.18. $ 


and all Fittings and Accessories. 


HIGH INSULATION. NON-HYGROSCOPIC. PROMPT DELIVERIES. 


Controlling Resistances. 


' 

' 

! A feature of our switchgear business has 
! been the production of resistances for 
' special purposes. The accompanying 
. illustration shows a welding resistance 
with cover removed. A special stiffening 
' attachment on the edge of the grids 
i makes them rigid and practically un- 
t breakable. The Switches provide fine 
\ grading right up from minimum to 
\ maximum current, and are so arranged 
' that all the grids in use at any time 


are worked at their full capacity with 
resultant space economy. 

If you have any special resistance require- 
ments, our experience is at your service. 


We make Motors from 
1—700 h.p. 


LONDON: 
17, Soho Square, W.C, I. 
MANCHESTER: 
Examiner Buildings, 
Strutt St. 


to GLASGOW: 


19, Waterloo Street. 


YORKSHIRE: 


63, Albion Street, 


(OR SIGHT-SPEED INDICATORS). 
Highest possible efficiency, embody all the desirable features which we have found to 
be necessary in our long experience as manufacturers of this class of instrument for the 
Admiralty and all the leading engine makers, &c. 
_ Beautifully finished in Hard Black Stove 
Enamel, with Nickel-plated Mountings. Horizontal mi 
and Vertical Patterns, in 4, 6 and 8-inch Dials. a 51s. 


— Standard Type Gyrometer. 
(As made for the Admiralty, &c., in large numbers.) 


WE MANUFACTURE ALL KINDS OF HIGH-CLASS RECORDING INSTRUMENTS, PRESSURE 
GAUGES, STEAM PUMPS, AIR COMPRESSORS, VALVES, COCKS, &c., for all Purposes. 


For Particulars apply to the Makers :— 


Sir W. H. BAILEY & Co., Ltd., 


“BB,” Type Gyrometer. ALBION WORKS, MANCHESTER. 
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Increase size of Coal Pile 


by detecting and eliminating waste in your steam, water and air systems with the reliable assistance of 


Flow Meters. 


B.T.H. Steam Flow Meter. B.T.H, Steam Flow Meter. 
Indicating, Recording and Integrating. Type F4. Indicating. Type F5. 


B.T.H. Steam Flow Meters are well adapted for the measurement of :— 

| Steam generated by a single boiler or a battery of boilers. 

| Steam delivered to any section of the plant. 

Steam consumption of turbines, reciprocating engines, pumps, &c. 

Are specially valuable in detecting losses due to leaks between boilers and points 
of consumption, and leaks in boilers themselves. 


B.T.H. Water Flow Meters afford the most convenient and accurate method of measuring :— 
Output of pumping plant. 

Consumption of large water works, water turbines, condensers and pumps. 

Slippage losses in pumps. 


B.T.H. Air Flow Meters are suitable for measuring the amount of air delivered to :— 
Any section of a manufacturing plant and blast furnaces. 
Mines for operating drills or ventilating purposes. 


They are of value in determining efficiency of compressors and various classes of 
compressed air machinery; in detecting losses caused by leaks between com- 
pressors and point of consumption. 


Our Flow Meter Specialists will gladly assist in advising the best equipment 
to suit your conditions. 


Write for free illustrated List. R.E. 26/2, on Flow Meters. 


‘The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers, 


‘Head Office and Works io - - Rugby, England. 
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THE XGEL’’ IRON (british Made) 
Ss Ds ALO NI 


FOR ITS EXTREME SIMPLICITY AND EFFICIENCY. 


EASILY 


REPLACEABLE Hee HEAVY NICKEL PLATED 


SPECIAL CONNECTOR STOCK VOLTAGES, 
TAKING STRAIN a 100—250. 
ON FLEXIBLE. | 


| WRITE FOR PRICES 
NO SEPARATE ™, AND TERMS. 


STAND REQUIRED. 


BERRY’ 


STUDENT’S GALVANOMETER 


Model 375. 


HE Weston Student’s Galvanometer, Model 375, has been specially designed to meet 


the demand for a Portable Galvanometer of great durability, reasonable sensitivity 
and moderate cost. 


The scale is 2°35 inches in length, is uniformly divided, and is calibrated 30—0—30. 


The resistance of Model 375 Galvanometer is 
approximately 29 ohms. The current required 
for a millimetre (1 scale division) deflection is 
20—25 micro-amperes. 


With 1 volt a deflection of 1 millimetre (1 scale 
division) will be obtained through 62,500 ohms, 
but as a deflection of 0°2 of a scale division can 
be readily detected, the Galvanometer is, in reality, 
serviceable through 302,500 ohms. 


To further illustrate the serviceability of Model 
375, it should be stated that on any bridge 
measurements up to 2,000 ohms, the determina- 
tions can be made to a better accuracy than 4 of 
1 per cent., and on values of 1,000 ohms or less 
the accuracy is within } of {1 per {cent. 


Weston Electrical Instrument Co., Ltd., 


Audrey House, Ely Place, Holborn, London, E.C. 1. 
Telegraphic and Cable Address : “* Pivoted, London.” A.B.C. or Lieber’s Code. Telephone : 2029 Holborn, 
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Enamel, Silk and Cotton Covered. 


Our Wires are unsurpassed for quality and dielectric strength. Our 
Enamelled Copper will stand a higher temperature than any other Insulation 
we know of, and each reel is warranted to give an unbroken run. It is 
mechanically the strongest and toughest Insulation extant. 


Other products : 


TUNGSTEN CONTACTS.  Recom- RESISTANCE WIRES. 
mended for Induction Coils, Tapping, 


Keys, Magnetos, &c. FLEXIBLES, TELEPHONE CORDS 

; and IGNITION and OTHER 

TUNGSTEN and MOLYBDENUM CABLES, armoured and unarmoured, 
Sheet, Rod and Tape. Terminals, Test Clips, &c. 


THE L.P.S. ELECTRICAL CO., 


14, Howick Place, Westminster, 
London.” LON DON S.W. 1 Telephone No.: Victoria 7346. 


On the occasion of this Festive 


a the season of mutual bappiness and 
goodtuill, 


@:,. St. Helens Cable and Rubber Co., Ltd. (of Wlarrinaton), 


beq to offer to their numerous friends 


= incere and Hearty Greeting. 
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DELIVERY 
FROM 
STOCK. 


LATEST MODELS 


OF 


“BELLING” 
“REVO” 

“D. & G. BOWL” 
“ELITE” 
“ANGELUS” 
“ARORA” 


ALSO 
Boiling Rings 
Electric Kettles 


AND 


Cooking Apparatus 


ILLUSTRATED LIST No. 272. 


DRAKE & GORHAM WHOLESALE 


LONDON - - = ‘67, Long Acre, W.C.2. 


MANCHESTER~ - 29, Piccadilly. 
GLASGOW - 50, Wellington Street. 
LIVERPOOL .- - - - - 61a, Bold Street 


in all standard voltages & wattages. 


’Grams : Armoured Manchester. ’Phone: 5487 Central. 


H. A. JACKSON & CO., 
Caxton Works, Chapel St., 


. SALFORD. . . 


Large Stock of 


T.L.A. LAMPS, OSRAM, 
MAZDA, BRITANNIA, 


ALSO HALF-WATT TYPES 
AT ASSOCIATION PRICES. 


ACCESSORIES IN LARGE VARIETY. 
Cables, Conduit, Close Joint, 
Welded, Tube Fittings, lronclad 
Switchgear, Fires & Bowl Fittings. 


ASK FOR STOCK LISTS. 


POLISHING MOTORS. 


DIRECT CURRENT 


Voltages 100/440. 


EARLY DELIVERY 


} H.P. up to 3) H.P. 


"PHONE: LONDON WALL 3840. 


MADE IN OUR BRITISH FACTORY. 


G.LEACH & Co.LTD._ 


"Electrical E Engineers & Manufacturers 
26-30 ARTILLERY LANE 


37. 


LONDON. E.C. 


Decemt 


1S 
N 
N 


4 
| 
| 
ELI 
Act 
Wille 
- 
4 
. 
— 
= 


December 26, 1949.] THE ELECTRICAL REVIEW. xxiii 


Wc 


Battery Charging 
Equipment. 


> Mainly on account of the large 
number of cars which are now 
fitted with Lighting and Starting 
Sets—there is a very BIG CALL 
for Battery Charging Gear— 
and to meet this demand we 
have put on the market a line of 
COMPACT .°. EFFICIENT RELIABLE 


I Equipments in sizes from 100 


watts upwards. They are built 
for long runs and continuous 
work for both A.C. and D.C. Mains. 


Crypto 


ELECTRICAL .. COMPANY .-. LIMITED, - You should get the Leaflet. -. 
Acton Lane, Willesden, N.W. 
LONDON. 
*Phones: Wires: 
Willesden 2240 (4 lines). “Commutator, Harles, London.” 


WLLL 


EMCOL 


PATENTED 


TOTALLY ENCLOSED MOTORS 


FOR 


Alternating and Direct Current. 


An “Emcol” Motor Generator Set : 


Generator 26kw. 1300 r.p.m. 40/130 volts. 
Motor 44h.p. 1300 ,, 220 
Total weight, 2} tons. 


DUST, FUME and DRIP PROOF. 


Send your enquiries to the first Licencees :— 


THE NEW BRITISH ELECTRIC SUPPLY CO., LTD., 
STEVENAGE HOUSE, 40-44, Holborn Viaduct, B.0.1. oma 
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CONTRACTORS’ 


(Tbe following information is published In the Interests of eiectrical contractors and others who are seeking for openings for new 
production of this column, and every care is taken to ensure that the information is new and 
pondents are engaged, and where the amount of information to be handled is very 


Gonsiderable expense is ingurred in the 
but it will be understood that in a matter where so many “orres 


large this cannot always be guaranteed. ff alleged inaccuracies are reported to the Editors. 


BARTON (Neak Mancuester).—Extensions of warehouses, &c., in Trafford 
Park; Homelight Oi! Co. 

BLACKPOOL .—Church, tor Si. Thomas's, Counce Street; Vicar. 

BRADFORD-ON-AVON.-Council school in Trowbridge Road; Secretary, 
Wilts Education Committer. 

CHADDERTON (Lanes.).—500 houses, for the U.D.C.; the surveyor. 

CHELTENHAM.—Additions to school buildings; Chatters, Smithson & 
Rainger, architects, Regent Street. 

COATBRIDGE.—Conversion of Temperance Hall into boot factory; Burgh 
Surveyor. 

CUPAR (Fire).—Motor engineering works and garage at Crossgates; A. k. 
Grosset, solicitor. 

DUNFERMLINE.—Hall, tea-rooms and lounge, for Criterion Entertainment 

ECCLES.—Extensions; Protector Lamp and Lighting Co., Lid. 

ENNISKILLEN.—Stores and bakery, for United Co-operative Baking Society; 
J. Donnelly, architect 

FARNWORTH.—Electric light installations; J. & J. Hardman, cotton spinners. 

FIFE.—Library and recreation rooms at Crossgates (£3,000); Secretary, War 


Memorial Committee, 
HELENSBU RGH.—Motor repair shop, showrooms and garage; Macfarlane & 
Gilmour, Ltd. 


COLUMN. 


will be fully investigated.) 


~ HESSLE.—Infants’ school, for the East Riding Education Committee 


HUDDERSFIELD.—Extension of Paddock Congregational Sunday School ang 
Institute (£2,000); Trustees 

HULL. -Sehoot in Street; Director of Education, 

KIDDERMINSTER.—Extensions to station, for the Great Western Raily " 
Co, (£30,000). 

OVER DINSDALE.—School, for the North Riding E.C.; the Clerk, Nor. 
allerton. 

RHYL.—Theatre and picture hall, East Parade and High Street, for |. 


wards, 
RUGELEY (Starrs).—Thirty-six houses, for the U.D.C.; W. E. Rogers, sur. 


veyor. 

SALFORD.—Extensions; Messrs. Jackson, engineers 

WIGAN.—Works, offices and showrooms, for ghe Northern Counties Motor 

and Engineering Co., Ltd.; F. T. Hanson, secretary, 27, King Stree 

WORCESTER.—Secondary School, for the E.C.; the Clerk. Jam factory, 
Mr. W. R. Deakin. 

WORKINGTON theatre, for the Oxford (Working 
Picture Theatre, Ltd.; T. Longshaw, 5, Wood Road, Whaljy 
Range, Manchester. 

YORK.—Extensions to Elmfield College; W. W. Longbottom, 35, Commerci, 
Street, Halifax. 


The THOMSON 


ELECTRIC LAMP. 


SAFETY CHARGING 
DEVICE. 


L.E.WILSON, 


10, Corporation Street, 
MANCHESTER. 


CITY 344. 
TELEPHONY, MIC. 


Telephone : 
Tel. Add. : 


ELECTRIC CANDLES, 


Adjustable interior wtth expanding rubber 
to fit in Socket, complete with ENGLISH 
S.B.C. holder and Opal tube. Stock 
sizes, 44" and 5". 

LAMPS. Metal filament Olive flame 
with S.B.C. cap, in all Standard voltages 
from STOCK. 


A. W. HEAD, 
111, Wilton Road, 
Tel.: 1420 Victoria. 


LONDON, S.W. 1, 


no A B ATTLESHIP IN ACTION iw 


io 


Telephone: 
663 Rochdale. 


(Is not an Ideal Place for a Billiard Match) 
BUT IT 


PROVIDES A TERRIFIC TEST FOR A CIRCUIT BREAKER 


The WHOLE of the Electrical Power used on the SUPER-DREADNOUGHT FLEET during the War was 
CONTROLLED BY OUR CIRCUIT BREAKERS. 
THE: ADMIRALTY MUST HAVE THE BEST——THAT’S WHY THEY SELECTED OURS. 
——DO LIKEWISE——SPECIFY @UR BREAKERS.—— 
THEY ARE AS CHEAP AS ANY BREAKER ON THE MARKET, AND ARE ‘NAVY-PROVED.’ 
Supplied in all sizes and for every purpose, open and enclosed patterns, hand operated and electrically operated. 


WHIPP & BOURNE, Ltd., Castleton, Nr. MANCHESTER. 


(Makers of Admiralty and Central Station Type Switchboards and Switchgear.) 
Glasdow Office :—74, YORK STREET. 


Telegrams : 
Lanes, 


ie 
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HELSBY CONDENSERS. 


Rogers, 
improves the power At 600 v., 50 periods 
Ti) factor of a 300 kw. —255 leading k.v.a. 
load from ‘6 to ‘9 and DIMENSIONS. 
reduces the apparent 2'6" x 3'9" x 5’ 10" wen. 
load from 590 to 333 4) See 
LES. kv.a. Weight 2 Tons. 
ibber 
ISH 
Stock 
lame Made at Helsby hy: 


BRITISH INSULATED & HELSBY CABLES, 


Cablemakers and Electrical Engineers, LTD., 


Swit PRESCOT, LANCASHIRE, and HELSBY, nr. WARRINGTON. 

mE: | “DICKINSON” 

= in | lll DIRECT CURRENT 
= | MOTORS —DYNAMOS 


{Motor Insulation 
| made Oilproof. 
ee you apply a suitable 
rrade of Sterling Varnish 
BARLAW ENGINEERING Co., Ltd., 


ito the armature windings 
coils of your 47, VICTORIA STREET, Wrastne 
LONDON, S.W. 1. BEXLEY HEATH, KENT. 


generatorsand motors you 
will eliminate the risk of 
eu If you are in the Market for a really 


High Grade Refractory Material 


INSULATING ——— an: as a Base for your Resistance Units, 
VARNISHES - 


please ask for Prices and Particulars 


add to the strength of insulation and protect FROM 


ot acd fants or machines = | JOHN KNOWLES & LTD. 


of acid fumes. For machines working in 


oily situations they are invaluable. : 
? WOODEN BOX, 
. THE STERLING VARNISH Co., near BURTON-ON-TRENT. 
: 196, Deansgate, Manchester. The Firm whose Name is the Hall Mark of “ QUALITY.” 
Telegrams: “ Telephone: Swaptincors 111 (3 lines). 
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The New Eccles Rubber Works, Ltd., 


ECCLES, MANCHESTER. 


RUBBER Et ECCLES.” 


in  EBONITE, STABALITE, 
VULCANITE GOODS. 


Magneto Parts, Distributors, Slip Rings, &c. 

Accumulator Boxes, Fork Separators, &c. 

| Jets, Cocks, Elevators, Acid Conveying Pipes, 
ittings, &c. 

Centrifugal, Ram and Diaphragm Pumps, Pump Rings. 


ROD. SHEET. TUBE. 


Chemical Vessels Lined for Protection against Corrosion. 


AGENTS 
LONDON: Messrs. LAWLER, AYERS & 60. Ltd. | 
1, Broad Street Place, E.C. 2. ' 


BIRMINGHAM: Messrs. BILL & BERRY, 
18, Constitutien Hill 


our 
in less than 
minutes 


The principal feature of our Continuous Machine 
is the revolving glass cylinder to which the tracing 
and printing paper are held by endless belts revol- 
ving with the cylinder. The tracing, printing 
paper, and the printing surface all move together 
and there is thus no friction between tracing and + 
glass, perfect contact being therefore assured at 
every point, and a print with clear and 

defined lines is obtained 

Powerful but economical Mercury lamps pass through the 
centre of the glass cylinder giving an even and actinic light 
throughout. These lamps can be supplied either for direct 


or alternating current circuits. Machines with stationary 
cylinder can be supplied for smaller outputs 


Write for free book which describes in detail the two types 
of Blue Printing Machine—Stationary and Continuous ; also 
Washing, Drying and Ironing Machines, and much of interest 
to you in the way of better methods 


80, YORK ROAD, KING'S CROSS, N. |! 
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Please 
give 
us 
your 


Enquiries 


for 
odd 
sizes 


whether 


taller 
or 
shorter 
or 


Makers ot 
all kinds of 


TRANSFORMER 
PILLARS. 


ARC 
LAMP 


PILLARS. 


BRACKETS. 


CARRIERS. 


with a good Brass Lock. 


Established 1814. 


FEEDER PILLARS. 


STANDARD SIZES: 


Inside Dimensions. 


Size 1 as 19 x 12 ins. on 33 
"9 14 ins. 33 
1b 21 x 12 ins. 33 
2 2i x 14 ins. ae 33 
2a 21 x 16 ins. one 33 
2c 21 x 18 ins. oe 33 
25 x 14 ins. 36 
3 25 x 16 ins. ace 36 
c 25 x 20 ins. oo 36 
31 x 16 ins. 36 
a 31 xX 20 ins. 36 
36 x 24 ins. 42 
6 ese 42 x 24 ins. one 61 
7 -- 36 x 30 ins one 46 
8 42 x 30 ins, 16 
9 36 xX 36 ins. esas 42 
36 30 ins. 12 


xMKKKKKK KKK KKK KKK 


No. 1326 (Registered Design). 
MADE IN SEVENTEEN STANDARD SIZES. 
BUT QUOTATIONS ALSO 

GIVEN FOR OTHER SIZES. 


These Pillars are of very nice appearance, are thoroughly 
good castings, and are very efficiently ventilated. 
ovided with two doors, hung on massive ornate malleable iron 
inges pivotted on § in dia. Brass Pins, and each door is fitted 
The first six sizes measure 4 ft. high 
overall above ground, the next 5 sizes, 4 ft. 3 ins. high, and 
size 5, 4 ft. 9 ins. high above ground. 
all sizes is 1 ft. 3 ins. long. 


Each Pillar is 


The underground part of 


Clear Openings of Doors, 


ins. 


5 ins. 


ins 
ins 


Contractors to H.M. Government, 
Worcester. 


with 


divided 


up 


interiors, 
&C., &C., 


also 
for 
doors 
and 
frames 
for 
brick 


chambers. 


Makers of 
all kinds of 


FEEDER 
PILLARS 


INCANDESCENT 
LAMP 
PILLARS. 


CORONAS. 


MANHOLES. 


ENQUIRIES SOLICITED. 


HARDY & PADMORE, 


ONLY ADDRESS: WORCESTER. ENGLAND. 


~ 
| N.B. 
= 
75 
— 
17 ins, 
17 ins. 
21 ins 
Po 21 ins 
21 ins 
27 ins. 
27 ins, 
33 ins. 
38 ins, 
30 ins, | 
36 ins, 
33 ins. 
33 ins 
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VISLOK 


The Absolute Certain Safe and Permanent Locknut 
Cannot be shaken Loose or Off 


[December 26, 4949, 


And is Guaranteed 
to withstand the Heaviest Vibration on any class 
of Machinery. 


There are hundreds of 
practical applications in 
all industries where 


can be used to effect 
economy and permanent 
security. WISLOK 
saves Labour, Time, 
Stoppages, Accidents, 
—— and Money. —— 


READ THIS: 


CLANDOWN COLLIERY Co., 
Radstock, nr Bath. 


17/3/1919. 

We have much pleasure in testifying that we had experienced con- 
siderable trouble and breakdowns in one of our underground pumps, 
through the nuts giving way under the constant vibration, so much so that 
we were constantly ordering new parts to replace those broken through 


the stripping of teeth, &c., such breakages occurring every two or three 
months. 


Messrs. VISLOK LTD.— 


We fitted the VISLOK Nuts on January 9th, 1917, since when 


we have had no trouble, and the machine holds up as good as on the day 
when the VISLOK Nuts were put on. 


CLANDOWN COLLIERY CO., 
GILBERT CUSHMAN, Secretary, 


Apply for Free Sample to test under your 
own conditions to— 


VISLOK LTD.., 3, St. Bride’s House, Salisbury Square, London, E.C.4 


"Phone: Central 8157 (3 lines). Telegrams : ‘‘ Vyselloque, Fleet, London.” 
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ha ARTHUR LYON & WRENCH, 


ARTHUR LY 


NAWRENCK 


[LLUSTRATED above are specimens of These advertisements are designed for a 


the advertisements we are placing in Journals double purpose (1) to increase our business, 
that appeal to the Country Householder, such (2) to increase your business. 
as Punch, Country Life, and The Field. In pushing sales of Lyon - Brotherhood 
Every advertisement points out the advan- Electric Lighting Plants you know that you 
tages of installing our Electric Lighting Plants, are selling satisfaction to the householder, 
and in each we request the reader to apply for while at the same time helping the Empire 
the name and address of the nearest Agent. by creating work for Britons, 


Can we help you with Price Lists ? 


Arthur Lyon & Wrench, Ltd., 36 Victoria St., Westminster S.W. 1 
Works at Willesden Junction . 


> 
ga 
@ 
= 
ad 


It might prove a good plan to point out to customers, 
that lamps which have become discoloured through 
long use should be discarded, because they are not 
giving nearly as much light as they did when new. 
A blackened bulb greatly minimises the light. 
Suggest they replace these worn out lamps with: 
““Z” Lamps. These highly efficient lamps are as fine 
as 14 years uninterrupted experience and research can 
make them. In these days none can afford to use 
lamps which have become inefficient through use, and 


inal a suggestion like the above will often result in an order. 
CLASGeW—40, WEST cauP- List, Trade Terms and Sales 
MEWCASTLE—MILBURN Literature will be sent you on request. 
BRISTOL—59. 


STREET, 
BIRMINGHAM—8,CHURCH ST.. 
C@LM@RE Rew, 
MANCHESTER—60. LONG 
MILLGATE, 
DUBLIN—5, S®@UTH ANNE 
STREET, 


THE “Z” ELECTRIC LAMP MFG. CO., LTD., 


Sales Office and Works : SOUTHFIELDS, LONDON, S.W. 18. 
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MOTORS, A.C. & D.C., 


From Stock. 


STARTERS, SWITCHGEAR & SWITCHBOARDS. 
-HALF-WATT FITTINGS & LAMPS. 
ACCESSORIES OF EVERY DESCRIPTION. 


WRITE US BEFORE PLACING ANY ORDERS 
FOR THE ABOVE. 


LARGE STOCKS AT COMPETITIVE PRICES. 


UNDERWOOD (MANCHESTER), 


Wholesale Electrical Suppliers, 


53, Brown Street, MANCHESTER, 


[December 26, 1949, 


To wish you a 


TOK-HOLE XMAS 


and a 


SNAP-SWITCH NEW VEAR 


If you have not received one of 


novel and artistic Xmas cards it is = 


our 
= beca 


when we asked for it. 


~< 
Q. 


Wi 


There are a few cards over if you 
write in quickly, mentioning this paper, 


Au revoir for a few months. 


‘TOK MFG. CO., LTD., 


CITY. and Empire Works, West Ham Lane, London, 
“GLEAMING.” “ KOSMOS.” 2 
71, Queen Street, GLASGOW. Telegrams : ‘* Utokemako, ‘Phone London.” Telephone: Stratford 927 : 


WATERTIGHT PATTERN 
CONTACTOR CONTROLLER 
with 
SHUNT REGULATOR, 


30 H.P., 250 VOLTS, DC. 


Branch Offices :— London: Australia House. Strand. . 
Manchester : 37, Cross Street. 
Newcastle: Star Buildings, 
Northumberland Street. 


“EMPIRE” 


AUTOMATIC CONTROLLERS. 


GLASGOW. 


Our Steel and Mica Construction 
gives compactness and accessibility. 


The controller is complete with 
automatic devices for ensuring reliability 
and quick operation, and eliminating 


damage through carelessness 


Birmingham : 174, Corporation Street. 
Swansea: 11, Cambrian Place. 
Dublin: 6, Fleet Street. 
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Accurate, 


Efficient, 
Durable, 


Grade 
Electrical 


INSULATORS, 


All Lighting Accessories, 
Heating & Cooking Elements, 
Sparking-Plug Insulators, &c. 


Agents for South Africa :—W. R. EVERETT, LTD., Capetown and Johannesburg. 
JAMES MACINTYRE & CO., LTD., 


BURSLEM. 


ENTERPRISE MEANS EFFICIENCY 
|cRooms HILL PROMPT DELIVERIES 


SCREWED WELDED 
ELECTRIC WIRES & CABLES 


CONDUIT FITTINGS 


AND 


OUR ALL-ROUND BOX 


I 


Dashwood House, New Broad St., E.C. 2. 


Works: Crooms Hill, Greenwich. 


Branches Manchester, 
Birmingham, Glasgow. 


for all 
Power, Lighting, Traction, 
Telegraph, Telephone and 
Signalling Purposes. 
dapted tside and exposed MOTOR, FAN, AND 
and waterproof. ENQUIRIES 
SOLICITED. 
| ENTERPRISE MANUFACTURING CO., 
NEW GUTTA-PERCHA Co., Ltd., Gun Street Electrical Works, wes 


BISHOPSGATE, E. 1. 


PHONE—AVENUE 5366. 
GRAMS—"' ASROBEMCO, LONDON.” 


Sales Dept. : 
‘TELE | 


ENTERPRISE MEANS EFFICIENCY 


SHAW 


LONDON OFFICE: 
90, Temple Chambers, Temple Avenue, E.C. 4. 


HiGH PRESSURE STEAM 


VALVES 


BOILER MOUNTINGS.— 


TRY “N.K.L.” METAL FOR SUPERHEATED STEAM. 
J. SHAW, SON & GREENHALGH, LTD., Albert Works, HUDDERSFIELD. 


South Wales Representatives: 
»MESSRS. PHILIP & BRUCE, LTD., 97, St. Mary Street, Cardiff. 


7 
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if you | 
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ord 927 
— 
| 
| : 
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° ANUFACTURE of Electrical Plant and 
Apparatus is specialised at the several e 
works of the Company :—Dick, Kerr 
Works, Preston, Ordnance Works, Coventry and 
Scotstoun, Phoenix Works, Bradford, Siemens 
Works, Stafford, and Willans Works, Rugby. 
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LIMITED 
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Telephone: HOLBORN 830. Cables: “ENELECTICO LONDCH ” 


WESTCENT, LONDON.” 
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Cables. 
See Wire (Covered), 
Carbon Brushes, 


Carbons, 
British Thomson-Houston Co., Ltd 
Electrical Supplies Co. 
General Electrical Co., Ltd. 
McG@eech, W., & Co., Ltd. 
Wells Electrical Co. 


Casing and Capping. 
Harris, J. F., & G. 
Haslam & Stretton, Ltd, 


Chain Drive. 
Assoc. of Brit. Driving Chain Mfrs, 
Brampton Bros., Ltd. 

Chimneys. 


& Boiler Setting 
0., 


Circuit Breakers (Automatic). 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
Edison Swan Electric Co., Ltd. 
Ellison, George. 
Veritys, Ltd. 

Clocks (Electric). 
Gent &Co., Ltd. 
Silent Electric Clock Co., Ltd. 


Clutches. 
Woodhouse & Co. 


» Condensing Apparatus. 
Cole, Marchent & Morley, Ltd. 
Mirrless Watson Co., Ltd. 


Conductors (Aluminium), 
British Aluminium Co., 


Conduits. 
Electrical Conduits, Ltd. 
General Electric Co., Ltd. 
Howard Asphalt Troughing, Ltd, 
Key Engineering = 
Oriental Tube Co., 
Simmonds Bros., ta 
Simplex Conduits, Ltd. 
Steel Tubes & Conduit Co. 


Controller Fingers. 
Cleveland Metal Co. 


Controllers. 
Bertram Thomas. 
Bray, Markham & Reiss. 
British Thomson-Houston Co., Ltd. 
Electro-Mevisanical Brake Co., Ltd. 
Metropolitan Vickers Elec]. @o., Ltd. 
Reyrolle, A., & Co., Ltd. 
Veritys Ltd. 


Converters (Motor). 
Peebles (Bruce) & Co., Ltd. 


Cooling Towers. 
Worthington-Simpson, Ltd. 


Crucibles (Electrically Hea 


Couplings. 
Electrc-Metals, Ltd. 


Dynamo Brushes. 
British Thomson-Houston Co., Ltd, 
Veritys Ltd. 


Walters, Austin, & Son. 


Dynamos. 

British Ly ae Houston Co., Ltd, 
Canning 

Co., Ltd. 

Electric Construction Co., Ltd, 
Electromotors, Ltd. 

General Electric Co., Ltd. 

Hall, J. P., & Co., Ltd. 

Hartnell, Wilson & Ca, Ltd, 
Holmes, J ,«& 

India- Rubber, G. P. &T. W. Co., Ltd. 
Lancashire Dynamo & Motor Co., Ltd. 
Laurence, Scott & Co., Ltd. 
McClure & Whitfield. 

Peebles (Bruce) & Co., Ltd. 

Phoenix Dynamo & Motor Co., Ltd, 
Rees Roturbo Mfg. Co., Ltd. 
Siemens Bros. Dynamo Works, Ltd, 
Veritys Ltd. 

Vickers, Ltd. 


Earthing Clips. 

Hann & Ingle. 

Eboni 

Hard Co, (Britain), 
British Ebonite Co., Ltd. 

Carson, 

India Rubber, G.-P. & T. W.Co., Ltd, 
New Eccles Rubber Works, Ltd. 


Electric Heating. 
Carron Co, 

Electric Lifting Magnets. 
Marryat & Place. 


Electric Portable Tools. 
Pneumatic Tool Co., 


Electrical Accessories, 
McGeoch, W., & Co., Ltd. 


Electricity Meters. 
Bastian Meter Co., Ltd. 
Bertram Thomas. 


(Electrical) (cont.). 

Veritys Ltd. 
Western Electric Co. 
Westinghouse Hewitt Co., Ltd. 
Lyon, Arthur, & Wrench, Ltd. 

Engines (Gas). 

, L., & Sons, Ltd. 
Hindley, E. 8., & Sons. 


Engines 
Hick, 
Mirriees, Bickerton & Day. 


Engines (Oil and Gas). 
Consolidated Pneumatic Tool Co., La, 
Keighly Gas & Oil Engine Co., Ltd. 


Engines (Pumping). 


Engines (Steam). 
Browett, Lindley & Co., Ltd. 
Howden, J., & Co. 

Reavell & Co., Ltd. 
Sisson, W., & Co., Ltd. 


Fans. 

Credenda Conduits Co., Ltd. 
Davidson & Co., Ltd. 
General Electric Co., Ltd. 
James Keith & Blackman Co., Ltd. 
Leach, 8. G., & Co., Ltd. 
Marelli, E., x Co. 
Sturtevant. Engineering Co., Ltd. 
Veritys Ltd. 

Feed Pumps. 
Hall, J. P., & Sons, Ltd. 
Warner, R., & Co. (Engineers), Ltd. 


Feedwater Treatment. 
Dearborn Chemica! Co. 


Fibre. 
Austin & Hayes. 
Diamond Fibre Co., Ltd. 
Mosses & Mitchell. 


Fittings (Electric Light). 
British Thomson-Houston Co., 
Cable Accessories Co., Ltd. 
Dorman & Smith, Ltd. 
Drake & Gorham Wholesale, Ltd. 
Dugdell’s Patents. 
Engineering & Arc Lamps, Ltd. 
General Electric Co., Ltd. 
lex Lia. 

cker, J. H., 

‘ardle Co., 

Fittings (Fancy 
Swan Electric Co., 


Forgings. 
Electro-Mechanical rake Co., Ltd. 
Jenkins, R. 


Fuse Boards. 
Midland Electric Mfg. Co., Ltd. 
Veritys Ltd 

Fuse Boxes. 
Henley’s, W. T., Telegraph Works 


Midland Electric Mfg. Co., Ltd. 
Moy, E. F., Ltd. 
Parmiter, Hope & Sugden. 


Fuses. 
Donovan & Co. 
McGeoch, W., & Co 
Midland Electric Mig. Co, Ltd. 
Moy, E.F., Ltd. 


Gears— Cut Double Helical. 
Citroén Gear Co., 


Generators. 
British Thomson-Houston Co., Ltd, 


Glass. 
General Electric Co.. Lid. 


Heating & Cooking Apparatus 
Arora Co., The. 

Bastian Electric Co., Ltd, 

Belling & Co. 

Bertram Thomas. 

British Electric Transformer Co., Ltd, 
British Thomson-Houston Co., Ltd, 
Cressall Mig. Co. 

Du Bois, M. E., & Co. 

Electrical Supplies Co. 

Falkirk Iron Co., Ltd. 

General Electric Co., Ltd. 
Metropolitan Vickers Elecl. Co., Ltd. 
Quead, 

Simplex Ltd. 

Sullivan, H. W. 

Weleo Patents, 


India Rubber. 
India-Rubber, G.-P., & T.W. Co., Ltd. 


Instruments (Measuring). 
British Thomson-Houston Co., 
Edison Swan Electric Co., Ltd. 


Chamberlain & Hookham, Ltd, 
Electrical Apparatus Co., Lid, 
Ferranti, Ltd. 

General Electric Co,, Ltd, 
Landis & Gyr, Ltd. 


Engineers and Contractors 


(Electrical). 

British Thomson-Houston Co., Ltd, 
Clarke, Chapman & Co., Ltd. 
Electromotors, Ltd 

English Electric Co., Ltd. 

India-Rubber, G.P., Ww. Co., Ltd, 
= 


Elliott Bros. 

Everett, Edgeumbe & Co., Ltd. 
Evershed & Vignoles, Ltd. 

Ferranti, Ltd. 

General Electric Co., Ltd. 
India-Rubber, G.-P. & T.W. Co., Ltd. 
Kelvin, Bottomley & Baird, Ltd. 
Moy, E. F., Ltd. 

Nalder Bros. & Thompson, Ltd. 

Record Electrical Co., Ltd. 

Walsall Electrical Co., Ltd. 

Weston Electrical Instrument Co.,Ld, 
White Electrical Instrument Co, 


Insulating Material. 
British Thomson-Houston Co., Ltd, 


Clarke, H., & Co, 


(Continued on page xxxvi.) 


Fleming, Birkby & Goodall, Ltd. 
Hightensite, Ltd. 

Hobdell, Way & Co., Ltd. 

Holder- Harriden, Ltd. 

Improved Solidite Co., Ltd, 
India-Rubber, G.-P., &T. W. Ce., Ltd, 
Lang, Jules, “ Son, 

Litholite Insulators, Ltd, 

L.P.S. Electrical Co. 

MacLennan, John, & Co, 

Mica Manufacturing Co. 

Micanite and Insulators Co., Ltd, 
Siemens Bros. & Co., Ltd 
Spicer Bros., Ltd. 
Siluminite Insulator Co., Ltd. 
Swiss Insulating Works, Ltd. 


ss Eng. & Elec. Transmission, Ltd, 
Weidmann, H., Ltd. 


Insulating Paint. 


Cuirass Products, Ltd, 


Insurance. 
Pheenix Fire Office. 


Ironclad Switchgear. 
Midland Electric Mfg. Co., Ltd. 
Ladders. 
Heathman, J. H. 


Lamp Holders. 
Edison Swan Electric Co., Ltd, 
Western Electric Co., Ltd. 


Lamps (Arc). 


(Carbon and M. 
British Thomson-Houston Co., 
Cryselco, Ltd. 

Drake & Gorham eg Ltd, 
General Electric Co., 

Jackson, H. A., & Co. 

Metropolitan- -Vickers Elec. Co., Ltd, 
Pope’s Electric Lamp Co., Ltd. 
Siemens Bros. Dynamo Works, Ltd. 
Sloan Electrical Co., Ltd. 

“Z” Electric Lamp Mfg. Co., Ltd, 


Lathes. 
Churchill, C., & Co., Ltd. 


Lead Smelters. 
Pass & Son, Ltd. 


Lighting Sets. 


Aster 

Engineering Co., Ltd, 
Lock Nuts. 

Vislok, Ltd. 


Lubricants. 
Wilcox, W. H., & Co., Ltd. 


Machine Tools. 
Taylor & Challen, Ltd. 


Mercury Vapour lone 

Westinghouse Cooper Hewitt Lea, 
Mica. 

Birmingham Mica Co. 
Mica and Micanite Supplies, Ltd, 
Mica Manufacturing Co. 
Micanite and Insulators Co., Ltd. 
Taylor and Petters, Ltd. 
Vandervelde, L. 
Wiggins, F., & Sons. 


Motors. 
Barlaw Engineering Co., 
British Thomson-Houston Co., Ltd, 
Brittain’s Electric Motor Co. 
Broadbent, T. W., Ltd. 
Brook, E., Li 
Century Electric Co. 
Churton, T. Hardi 
Crompton & Co., 
Crypto Electrical Co. 
Electromotors, Ltd. 
Ellerd-Styles, W. 
Firth & Russell. 
General Electric Co., Ltd. 
Hall, J. P., & Co., Ltd, 


, & Co., Ltd, 


Ingleby & Co., Ltd. 

London Electric Stores. 
Mackie, W., & Co. 

McClure & Whitfield. 
Mather & 

Mavor & Coulson, 

New British Electric Supply Co., Ltd, 
Parkinson, F. A., Ltd. 
Peebles (Bruce) & Co., Ltd, 
Rayner & Heald. 

Sandycroft, Ltd. 

Simplex Conduits, Ltd. 

Sun Electrical Co., 

Veritys Ltd. 

Vickers, Ltd. 

Victoria Dynamo & Motor Co, 
Vidal Engineering Co. 
Wright Motors, Ltd. 


Motor Repairs. 
Rayner & Heald. 
Walters, Austin, & Son. 


Motor Starters and Controllers. 
Bertram Thomas. 

Bray, Markham & Reiss, Ltd 

Electrical Apparatus 
Electro-Mechanical Brake Co., Led, 
Ellison, George. 

Elliston, Evans Jackson, Ltd, 
Geipel, Wm., & Co. 


Dee 
| 
< 
4 
— i 
General E 
Bid 
BS | 
| 
Higgs, Bros. 
4 Hogan & Wardrop. 
} | 


At the most critical point 
of the oven—the actual 
source of the heat, for it 
stands such temperatures ac 
would easily perish other 
resistances. And remember 
that Chronic is always uni- 
form in quality and standard. 


Full particulars will be for- 
warded from— 


HENRY WIGGINs GIP 


Head Office 

55, George St., BIRMINGHAM. 
London Office : 

3, Staple Inn, Holborn W.C. 1. 


FITTINGS 


SHIP, DOCK, STREET and WORKS LIGHTING. 


FITTED WITH 


“ANTI- BREAK” 


PATENT ANTI-VIBRATION DISCS. 


THESE DISCS EFFECTUALLY PREVENT BREAKAGE OF 
HALF-WATT LAMPS UNDER THE MOST SEVERE CON- 
DITIONS, AND FITTINGS WITH THESE AND HEXAGONAL 


LANTERNS ARE MOST EFFICIENT AND ECONOMICAL. VERULAM. 


Delivery from Stock. 


Full particulars and prices upon application to the manufacturers : 


ENGINEERING & ARC LAMpPs, LTD., 
4 SPHERE WORKS, St. ALBANS. ) 


Telephone : 258. A Telegrams : Voltarcon. 
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there 
| 
Lea, / 
| 
Lea, — 
FOR 
: 
4 
4 


XXxvi 


THE ELECTRICAL REVIEW. 


(December 26, 1949, 


Oil. 
Petroleum Co., Ltd, 
Dick, W. B., & Co., Ltd. 


Oil Cans and Filters. 
Wells, A. C., & Co. 


Overhead Transmission Lines. 

Twiss Eng. & Elec. Transmission, Ltd. 
consolidated with J. B. Saunders 
and Co., Ltd. 


Paint. 
Guirass Products, Ltd. 


Patent Agents. 
Goold, L. 
Raworth, J. E., & Moss. 


Pillars. 
Hardy & Padmore, Ltd. 


Porcelain, China, &c, 
China Furniture Elec. Fittings Mfrs,’ 
Association. 
Macintyre, J., & Co., Ltd. 


Pumps. 
ale & Co. 
meter Engineering Co, 
Worthington-Simpson, Ltd. 


Recording Machines. 

Bailey, Sir W. H., & Co., Ltd, 

Resistance Wire. 

lectrieal Alloy Co. 
Wiggin, H., & Co., Ltd, 
Rheostats. 

Bertram Thomas. 
British Thomson-Houston Co., Ltd, 
Cressall Manufacturing Co. 
Hlectro-Mechanical Brake Co., Ltd, 
Igranic Electric Co,, Ltd, 
Isenthal & Co, 
Moy, E. F., Ltd. 


Walters, Austin, & Son. 
Zenith Manufacturing Co. 


Scale Remover. 


Webster, A. 


Screws and Terminals. 
ng, Stevens & Son, Ltd. 

Gilson, D., & Co., Ltd. 
L.P.8. Electrical Co. 
Moy, E. F., Ltd. 
Ormond Engineering Co. 
Rogers, W., & Co., Ltd. 
Ross, Courtney & Co., Ltd. 
Showell, E., & Sons, Ltd. 


Soldering Material. 
Fluxite Limited. 


Stampings. 
, A. E., & Co. 
Jenkins, R. 
Sankey, J., & Sons, Ltd. 
Turner Bros. 

Stokers. 
Bennis, E., & Co., Ltd. 


Superheaters. 
Gordon, James, & Co. 


Switch Cells. 
Croft Granite, Brick & Concrete @o, 


Switchboards. 
Bertram Thomas. 
British Thomson-Houston Co., Ltd, 
Ferguson, Pailin & Co. 
General Ltd. 
Holmes, J. H., 
India-Rubber, G.-P. & T.W., Co., Ltd. 

oy, E. F., Ltd. 

Veritys Ltd. 
Walsall Electrical Co., Ltd. 


Switchgear. 
Whipp & Bourne, Ltd. 


Switches. 
Berry’s Electric, Ltd. 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
Cantie Switch Co., Ltd. 
Dorman & Smith, Ltd. 
Edison Swan Eleetric Co., Ltd. 
Electric & General Works, Ltd. 
General Electric Co., Ltd. 
McGeoch, W., & Co., Ltd. 
Midland Electric Mfg. Co., Ltd. 
Moy, E. F., Ltd 
Sperryn & Co., Ltd. 
Tok Mfg. Co., Ltd. 
Veritys, Ltd. 


Braby, Fred., & Co. 


L.P.8. Electrical Co. 
MacLennan, John, & Co. 


British L.M. Ericsson Mfg. Co., Ltd. 
General Electrie Co., Ltd. 

Gent & Co., Ltd. 

Grabam, Alfred, & Co. 

Sterling Telephone & Electric Co., Ld, 
Western Electric Co., Ltd. 


Wm. 


British Thomson-Houston Co., Ltd. 
General Electric Co., Ltd. 
McGeoch, W., & Co., Ltd, 


British Electric Transformer Co., Ltd. 
British Thomson-Houston Co., Ltd. 
Bulpitt & Sons, Ltd. 

Christian Bergh Electric Co., Ltd. 
Guste Electrical Co 


Foster Engineering Co., Ltd. 


L.P.S. Electrical Co. 
McLennan, John, & Co. 


CLASSIFIED INDEX OF ADVERTISEMENTS. — (Continued from page xxxiv.) 
Motor Starters and Cantrollers. 


Tank and Girder Work. 


Tapes. 


Tele h Condensers. 


Telephones. 


Time Switches. 


& Co. 
Co., Ltd. 


Tools, &c. 


Wolf, 8., & Co., Ltd. 
Tools, Boiler Scaling. 
ilman, Frank. 


Tramway Supplies. 


Transformers, 


‘erranti 


Tubular Sleeving. 


Tungsten. 


Tungst facturing Co. 


Boving & Co., Ltd. 
British Thomson-Houston Co., Ltd. 


Gilkes, Gilbert, & Co. (Water). 
Gordon, James, & Co. (Water), 


ms, C. A., & Co., Ltd. 
Westinghouse "Elec. Medical 8 


MISCELLANEOUS ANNOUNCEMENTS, Wanted, 


Turbines. 


(Steam). 


&c., 


Welding. 
uipment & Engineering 
Lid. 


Wire (Covered), 
British Insulated & Hi 


Callender’ s Cable & Construction Co,, 


British Thomson-Houston Co., Ltd, 
Concordia Electric Wire Co., Lea. 
Connolly's (Blackley), Ltd, 
Genera! Electric Co. 
Glover, W. T., & 
Henley’s W. T. Teleg. Wks. Co., Lta, 
Hooper's Telegraph & I.R. Works, Ld, 
India Rubber, G.-P. & T. W.Co., Ltd, 
Johnson & Phillips, Ltd. 

Liverpool Electric Cable Co., Ltd, 
London Blectric Wire Co., Ltd. 
L.P.S. Electrical Co. 
Macintosh Cable Co., Ltd. 


Ltd. 


Marshall & Plumtree, Ltd. 


McGeoch, W., & Co., Ltd. 
New Gutta-Percha Co., Ltd, 


Saxonia Electrical Wire Co., Ltd. 
St. Helens Cable & Rubber Oo., Lta, 
Union Cable Co., Ltd, 

Ward & Goldstone. 

Western Electric Co., Ltd. 


Wire (Uncovered), 


Bolton, T., & Sons, Led. 
Clifford, Charles, & Son, Ltd. 
Smith, F., & Co., Ltd. 
Smith, H. W., & Co., Led. 


Association, 


appear on Sup. 17, &c. 


THE BATH HEALTH. 


NO. 60. 


GREVILLITE” 
Heat and Light Bath, No. 60, 
becoming an essential adjunct to the well 
equipped bath room. The effect on the general health 
obtained by Radiant heat baths is not only hygienic 
The 
possesses all the advantages of the Turkish bath without 
the bather having to inhale the foul fumes inseparable 
from the most perfectly designed Turkish bath. 
heat and light baths are regularly employed with the 
greatest success in such cases as gout, 
sciatica, obesity, nervous affections, and for all the many 
conditions arising from a deficient elimination. 
acts directly on the sweat glands and so stimulates them 
as to compel elimination of waste products of the body. 
Every Military Hospital throughout the Kingdom is 
now fitted with its radiant heat: baths, which is a 
full recognition of the results obtained. 


The 


is rapidly 


but exceedingly stimulating. 


“THE HOUSE FOR EVERYTHING ELECTRO-MEDICAL.” 


Radiant 


**Grevillite’’ Bath 


Radiant 
rheumatism, 


The bath 


THE 


| WHOLESALE——RETAIL—— EXPORT | 


MEDICAL SUPPLY ASSOCIATION, Ltd. 


MANUFACTURERS, 
167/185, Gray’s Inn Road, LONDON, W.C. 1. 


The Largest X-Ray and Electro- Medical Showrooms in Great Britain. 


Highest Award for Electro-Medical Apparatus at the last International 
Medical Congress. 


Led the way in 1899, 


This is an important 


Telephones 


OUR cli 
tale telephone, they want the 


ERICSSON intercommunication 
equipment which enables any number 
of conversations to be carried on 
simultaneously—none to be overheard. 


clients don’t want a tell 


consideration that your 


clients will realise as put forward in their interest 


if you suggest it to them. 


ERICSSON tele- 


phones are used in railway signal-boxes because 


they work year 
This is another point 
will appreciate. Write 


ERICSSON telephones are easy to 


because : 


Set the standard to-day 


in and year out 


infallibly. 
of interest your clients 
for illustrated price list. 
install 


THE BRITISH 
L.M. ERICSSON 
MFG. Co., Ltd., 


5, Chancery Lane, W.C. 


Factory: 
NOTTS. 


4 Det 
it nic Electric Co., Ltd. Scrap Metal Buyers. Vacuum Pum oN 
Name Plates. arnishes, &c. \ AV 
| 
Reliance Engraving Co., Ltd. Sterling Varni 
Ventilation. 
General Electric Co., Ltd. 
Veritys, Ltd. 
\ 
Carson, F. M. 
Water Recorders, A> 
**Lea” Recorder Co., Ltd, 
Gent & Co., Ltd. 
4 | 
| he 
j 
A 
&c. Z 
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The question of proper lubrica- 
: tion is often the determinating 
factor in securing maximum 
efficiency with low running cost 
Dick's I.L.0. Lubricants are 
made for this standard and are 
exclusively used in many power 
stations where these conditions 
prevail. References are permitted 
and names will be surzlied on 
Se request. 


W.B.DICK & COLTP 
90, FENCHURCH ST. 
LONDON. EC3 


Telephone, AVENUE 7854 (2 lined 
Telegrams. DICOTTO, FEN LONDON” 


C.V & S. 24, 


THE REES ROTURBO Go. 


Head Office and Works : WOLVERHAM PTON ; 
ELECTRICAL AND PUMPING ENGINEERS. 


ENGLAND. 


dé. 


We were among the pioneers of the elec- 
trical industry in this country and have ever 
since specialised in D.C. machinery of the 
highest class. By our policy of continual 
improvement and adaptation of designs to 
actual service requirements we are ina 
positicn to offer the right dynamo or motor 
for ever y service. 


Our illustration shows one of our D.C. 
machives driving a Rees Roturbo Rotary 
Condenser. These are both made in our 
own shops and are tested together on our 
test bed before despatch ensuring abso- 
lute satisfaction in service. 


+ < 


London Office : 


HASTINGS HOUSE, 
NORFOLK STREET, 
STRAND, W.C. 


A REES ROTURBO v.U. MOTOR DRIVING A 
REES ROTURBO R@TARY JET CONDENSER. 
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Telephone : 228. 


SPECIALISTS 


Telegrams: “ Altesnating, Derby.” 


RAYNER & HEALD, 
MANUFACTURE DUKE STREET, 
OF 
ALTERNATING DERBY. 
CURRENT 
MOTORS, 
SQUIRREL CAGE STANDARD PROTECTED 
SLIP sine Vora, SQUIRREL CAGE TYPE | 
FOR 


INDUCTION MOTORS 


ALL PURPOSES. 


Cutting and pressing armature plates, pole pieces, dust 
covers, bearing frames, switchgear, turbine blades, lighting 
set details, lamps, Insulators of composite material and 


ELECTRICAL 


components where large quantities are required and where 
die pressed work is advantageous, Wherever possible 


ENGINEERS 


Thi , PI are now designing electrical details for manufacture under 
presses In preference to casting and machining, as articles 
saddle for different diameters of circles to be notched manufactured from rolled sheet metal are found to be 
does not disturb the connections either of the dividing more efficient weight for weight, and have the advantage 
mechanism, locking slide, or automatic clutch control. of the original rolled metal surface undisturbed by any 


T. &C., Ltd., have complete euuiingess for supplying machining. 
customers with accurately cut dividing wheels, with 
any number of teeth, at a moderate cost to fit their 

notching presses. 


TAYLOR & CHALLEN, Lt, Engineers, Derwent Works, BIRMINGHAM. 


Telegrams: **Derwant.”” Birmingham. Telephones: Birmingham—876 Central ; London—177 Enfield. 


SOLICITED. 


BUYERS 


SCRAP 
IRON, STEEL, 


ALSO 
TURNINGS., 
BORINGS. 

&c. 


WEBSTER, 


Western Railway Depot, 
PARK ROYAL, 


RUYV EES 


me 


‘SCRAP | 
COPPER, BRASS 
GUN-METAL. 


KEY FIBRE CONDUIT 
The KEY. ENGINEERING Co., Ltd., TROUGHING. 


4, QUEEN VICTORIA STREET, LONDON, E.C. 4, 
and TRAFFORD PARK, MANCHESTER.—— 
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VERITYS 


LONDON: 
31, King Street, 
Covent Garden, W.C. 2. 


BIRMINGHAM: 


Phoenix Chambers, 
Colmore Row. 


ENGINEERS, 
WORKS: ASTON, BIRMINGHAM. 


COMBINED SWITCH AND STARTER. 


Specially sultable for mounting direct 
on machine tools, or where space 
Is limited. 

Pedestal Ammeters fitted on the top 
when required. 


Fuses can be either Handle Pattern 
(as shown) or Home Office Bridge. 
Pattern. 


Starter Covers: Either totally enclosed 
or radial siotted pattern. 


Sizes: }—10 H.P., 100—500 volts. 


GLASGOW : 
A. 


sts, 
Royal Liver Bulidings. 


BRISTOL: MANCHESTER: NEWCASTLE-ON-TYNE: 
se, Hardman Street. Edimburgh Life Assurance Bulidinge. 
Victoria Street. Deansgate. ' 21, Mosiey Street. 
LIVERPOOL : 


TUCKER QUICK “MAKE” 
AND QUICK “BREAK” 
TUMBLER SWITCHES. 


Though of the same size and external appearance as the usual flat 
type of tumbler switch the range illustrated have, in addition 
to the usual quick ‘“‘ break” feature, a quick ‘“‘make” action also. 


The movement is of extremely simple construction and a positive 
action is obtained in the initial opening and closing of the switch. 


The contacts are of special design and great flexibility. 


J. H. TUCKER Co., Lrp. 


SWITCHES . . ACCESSORIES . . IRONCLAD GEAR .. SWITCHGEAR 


King’s Road, Hay Mills, 


BIRMINGHAM. 
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The Station with 
the lowest costs— 


O attain this envi- 
able position—to 
be at the bottom 

for low running costs 
and at the top for effici- 
ency—is the aim of 
every ambitious station 


engineer. The stations 
with the established 
reputations are those 
which have installed 
“Bennis” Machine 
Stokers and coal-hand- 
ling plant. The truth 
of our assertion can be 
easily tested. 


Ed. Bennis &:Co., Ltd. 


Little Hulton, 
28 Victoria Street, Westminster, London, SW1 


UR catalogue on 
O “Coal and Ash! 
Plant” has been 
widely extolled in the 
Press. If you are look- 
ing for ways and means 
of economising labour in 
power houses, you will 
find it in this book, 
which is packed with in- 
teresting information, 
figures, and photographs 
of actual installations. It 
will be sent gladly on 


request. Ask for Cata- 
logue F 724. 


Bolton ; 


and 


| 
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TOUGH R 
RUBBER, SHEATHED FLEWIBLE. 


SAFETY HAND LAMPS A 


TO COMPLY WITH W. 


HOME OFFICE 


REGULATION 
ADOPTED BY THE LEAD- @ ww 
ING ENGINEERING FIRMS, 
SHIPYARDS, CORPORA- 
No. 104 TIONS & GOVERNMENT 
made up of heavy gauge wire, 
P ; strongly galvanized after 


making. The supporting strap 
on the “‘ Guardian” Lamps is 


A teature of these 
; y Hand Lamps is 
their strong con- 


by soldered non-rusting tinned 
wire. 


“GUARDIAN,” Type GI (as illustrated). 
Hand Lamp, complete with heavy Guard and Holder. &/@ each. 


Hand Lamp, complete with hea’ 
Type G2. Helder es. 
Complete with Lampholder and 
Type G4. Suitable tor Inspec-| each. 
tion use. Di ter of Reflector, 7 in. 


H Inspection Hand Lem wi 
“CHALLENGE” 5.°.T. Type. Light pattern 


for Domestic Service. 
Complete with Guard and Holder, 5/6 each. 


Ward Goldsione 


SALFORD MANCHESTER Ltd. 


held by fibre pegs, and beund — 


FLEXIBLE suarr COUPLINGS. 


Specially designed for Exceptionally Severe Services. 


Flexible. Is capable of 


Resilient. storing energy 
Balanced and damping 
for out cyclic 


High Speeds. 


variations. 


“UNION” PATENT FLEXIBLE SHAFT COUPLING. 


© 
ELECTRO-METALS, LTD., 


Head_Office SHEFFIELD : 19, St. James Street. 
56, Kingsway, LONDON, W.C. 2. MANCHESTER: R. Millett, 30, Cross St. 
Telephone: - 6420 Holborn. 


Celegrams: - “Processes Phone, London.” Works: STOKE-ON-TRENT. 


T.R.S. 
| FLEXIBLE. 
ali 
—— TRS | 
| 
Po 
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JAMES HOWDEN 


GLASGow =. 


“IMPULSE” STEAM 


TURBINES 


of High, Low and Mixed 
hen and Pass Out 
Types, 
300 to 25,000 kwts. 


HIGH-SPEED 


STEAM ENGINES, 
5 to 2,500 B.HLP. 


Patentees and 
Manufacturers of 


Howden’s Forced Draught. 
Wallsend-Howden Oil 
Burning System. 
Fans for Suction Draught, 
Ventilating, &c. 
Patent Combination 
Water-Tube Boilers. 


MANCHESTER CORPORATION ELECTRICITY WORKS. TOTAL KILOWATTS, 37,500. 


Yo WAT T WATT 
TYPES 


Owing to Government Departments absorbing the major part of our 
output, many, who for years had been in the habit of using only 
“Foster” Drawn Wire Lamps, had to make do with substitutes. 
Now that our output is available for the usual Trade requirements, 
we can supply you with “Foster” Drawn Wire Lamps of 
all sizes; not only “ One Watt” Lamps, but “ Half Watts” also. 


We can, in most cases, deliver from stock 
so please send your enquiry without delay. 


FOSTER ENGINEERING C°LT® WIMBLEDON LONDON, 
Phone’ WIMBLEDQW /800 FOSTERACO LONDON 


BRANCHES: 
BIRMINGHAM, 
Carpirr, 
NEWCASTLE, 
GLascow, 
Li veRPOooL, 
MANCHESTER, 
SHEFFIELD. 


j 
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fl 
: 
ARE peculiarly fitted for 
TRAMWAY WORK, & 
should be used on both : 
Motors & Car Wheels 
it. 
ht, 
THE HOFFMANN 
MFG. CO., LTD. 
CHELMSFORD, 
ESSEX 
Ld 
Vacuum 
Be “ The 
| O a 
eeee Enhance your 
| Large Stocks. of Proved Merit. 7 The Beene.” 
s : A Carefully Designed, 
These two types Solidly Constructed, 
| forany Home. || AYE Real Sellers Fully Guaranteed 
and are Vacuum Cleaner. 
| 50 Volts to Fully Guaranteed. 
U 250 Volts. 
LJ 2 => MAY WE SEND YOU PRICES? 3 
Dancan Watson & Co. ; 
Electrical Engineers, 
61 & 62, Berners Street, London, W.1. - 
"Phones | 3861 Museum. "Grams: “Kathode. Ox. | 


/ am 
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BRUSHES 


EVERY DESCRIPTION 


FOR 


DYNAMOS AND MOTORS. 


LARGE STOCKS 
IN 


DELIVERY OF Manufactured only by the 


STANDARD TYPES All-British Lamp Company, 
BY RETURN 


Kempston Works, 
BEDFORD. 
Le Carbone, 


Coventry House, South Place, London, E.C.2. j Telegrams : “Cryselco, Kempston.” Telephone : 177 Bedford. 
Tel. No. : London Wall 6587. 


OF POST. CRYSELCO, LIMITED, 


ORIGINATORS CASCADE MOTOR 


INDUCTION TYPE 


For SINGLE SPEED 
WITHOUT SLIP-RINGS 
BUT WITH 
CHARACTERISTICS EQUAL 


OR SUPERIOR 
TO SLIP-RING MACHINES 


For TWO SPEEDS. 
For THREE or MORE SPEEDS. 


SYNCHRONOUS TYPE 


SELF-STARTING AND 
SELF-SYNCHRONISING 
UNDER LOAD. 


SANI DYC ROF T LIMITED. 


& CHESTER. 


4, BROAD STREET PLACE, E.C. 2. 


London Office 


4 AS 
A ith © 
Y 
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Telephone : Telegrams : 
GERRARD 8887. “LOWTEMCAR, "PHONE, LONDON.” 
LIMITED 


14/16, Cockspur Street, London, S.W. 1 


Capital’ - - - - £1,200,000 


(The Pioneers of the Low Temperature Carbonisation of Coal) 


We have expended over £1,000,000 in research and we are 
now prepared to Construct and Operate Plants of any size 


for the Low Temperature Carbonisation of Coal. 


Complete recovery of all By-products. 


Perfect Domestic Smokeless Fuel. 


More Oil per ton than any other known process. 


| 
2 
3. Double the usual yield of Pure Motor Spirit. 
4. High Quality Gas at low cost. 

5 


Sulphate of Ammonia. 


Steam for generating Electricity can be raised more cheaply 


by the Gas from our process than by coal. 


| 
|| 


| 


Full details sent on application 


Low Temperature Carbonisation Limited 
14/16, COCKSPUR STREET, LONDON, S.W. 1 


j 
rd. 
4 
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TRADE MARK. 


THE FIRE YOU WILL BUY. 


The HEART of an Electric 
Fire is the Element. 


GLOWING RED HOT 
BARS OF QUARTZ 
MAKE A ROOM COSY. 


HAS YOUR FIRE A 
GOOD HEART ? 


Mechanically Stretched Bare 


Wires become an eyesore owing 


If not, you cannot expect it to 


to their monotonous repetition. live long. 
Why not try ‘THERMAGLO’? 
THERMAGLO” FIRES The Fire with an Al HEART. 
ARE PLEASING _ 
TO THE EYE. Electrically and 
Mechanically Sound. 
PRICES : BRITISH 


Manufacture Throughout. 


£3 10s. to: £7:10s. 


1500 to 3000 watts 
consumption. 


WE CAN SUPPLY THESE FIRES 
WITHOUT OUR TRADE MARK 
SHOULD YOU REQUIRE IT. 


SEND YOUR ENQUIRIES TO :— 


\ Quain Electric Company, Limited, Brixton, S.W. 2.) 


INSULATING MATERIALS 


ARE ALWAYS REQUIRED. 


We can always supply Insulating Materials for 
all purposes. 


RUBBER TAPE RUBBER SOLUTION 

BLACK TAPE RUBBER GLOVES 
MICANITE SHEETS RUBBER MATS 

MICANITE TUBES BITUMEN TAPE 

FIBRE SHEETS OKONITE TAPE 

FIBRE TUBES CHATTERTON’S COMPOUND 
PRESSPHAN ANTI-SULPHURIC ENAMEL 
EMPIRE TAPE SHELLAC VARNISH 
EMPIRE CLOTH COTTON TAPES 


DONOVAN & CO. 


47, Cornwall Street, Birmingham. : Mi 


Waal 
| 
| 
| | 
| 
| 
| 
\ 
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; 
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These machines are built throughout with that detailed 
accuracy requisite in such lathes, and you will find 
them capable of answering the most exacting demands. 
The bearings are of hard fine quality cast-iron, | 
Tr within 
H)) No dirt pon soe the spindle journals between the | il 
| pulley has one row of 60 holes for indexing. 
Various attachments can be added'to meet extra demands. 
This Precision Lathe is especially suitable for Instru- 
| 9/15, Leonard St., Finsbury. E.C. 2. | | 
at Birm'nGHAM, MANCHESTER, NEWCASTLE- HH] 
—— on-Tyrmg, Giascow, Leeps ann BristoL. —— 
il | J j sll 


GILSONS make high-grade Screws & Terminals ff 


in brass or steel turned from the solid rod. 


Their new factory and up-to-date machines enable 
them to give you good prices and prompt deliveries. 


Send your inquiries to 


D. GILSON & CO. L'. WALTHAMSTOW 
E. 17 


G 
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Do you install unprotected motors? 
—fuse a small 


REPULSION START—INDUCTION 


SINGLE-PHASE MOTOR 


(1/10 to 1/4 H.P.) 


so as to protect 
it when carrying 
full load—and 
that fuse will 
usually be of 
ample capacity 


to enable it to 
successfully start 
full load. # u.r. Motor Geared to an Air 


Manufactured enly 


CENTURY ELECTRIC COMPANY, 
19th Pine to Olive Streets, St. Louis, Mo., U.S.A. 


A STOCK OF “CENTURY” MOTORS IS CARRIED 'N LONDON BY= 
The Sole British Agents— 


SWEDISH GENERAL ELECTRIC, LTD., 


5, CHANCERY LANE, W.C. 2. 
Sales Manager: R. A. MARPLES. 
Telecrams: ‘‘ Autosyncro, Westcent. London.” Telephone; Holborn 


RESISTANCES 
Are guaranteed for 5 years 


They are Unbreakable, Jointless, 
Rustless, Rigid and Non-inductive, 
and give permanent satisfaction. 


Sole Makers. 


The Electro-Mechanical Brake 
West Bromwich, England. Co., Ltd., 


Scotland - «4d, McGtegor & Co., 74, York St., Glasgow, 
Newcastle-on-Tyne F. H. Morley, Star Blgs., Northumberland St, 
Leeds - - ~~ R. Haste Carr, Crown Point Road, 

South Wales- ~~ A.M. Douglas, 102. St. Mary St.. Cardiff, 
Australia - - J. G. Gilbert Lodge, 109. Pitt Street, Sydney, 
India - - Roberts, F 4, Clive St,, Calcutta, 


— 


ELECTRIC: WELDING. 


INCHES > 


It took SOO minutes to drill and punch holes 
and to rivet this job. 

The same piece of work was done upon our 
Spot Welding Machines in 8 minutes, the 
power consumption being ‘61’kw. hours. 


Saving effected: 292 minutes labour 
and 150 rivets. 


Send us samples of your work and we will 
show you what we can save you. 


MARRYAT & PLACE, 


28, Hatton Garden, LONDON, E.C.1. 


THE HOUSE 


METAL 


SUPPLIES 


of every description. 


Steel, Copper, Brass in Sheets, Tubes, 
Rods, Wires, &c. 
Ingot Metal, Aluminium, &c. 
Engineers’ Bright Bolts and Nuts, 
Set Screws, and all turned parts of 
every description. 


Enquiries Invited. 


WILFRED ROGERS 


& CO., LTD. 
47, Audrey House, Ely Place, E.C.1. 


Telephone : 
Holborn 2360 (2 lines). 


Telegrams: 
“ Watawrol, Phone London” 


For | 
CON! 
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No lamp can better fulfil the demands 
of industrial lighting than Mazda Half- 
Watt. Brilliant 
in effect, resem- 
bling daylight in 
quality, steady 
and unflickering, 
Mazda _ Half- 
Watt is unques- HALF-WATT TYPE 
tionably the lamp 

for Works use. ELECTRIC LAMPS, 


The British Thomson-Houston Co., Ltd. 
77, Upper Thames Street, 
London, E.C.4. 


British made in 


Rugby, England Lighting 


advice free, 


RAWLPLUES ILLUSTRATED PAMPHLET 


For FIXING SCREWS IN PLASTER, BRICK, EXAMINATION OF MATERIALS 
CONCRETE, MARBLE, SLATE, STONE, BY X-RAYS 
CEMENT, METAL, Etc. 


A full description of the methods ‘employed 
in the radiography of welded steel plates, 


thick and thin iron and aluminium castings, 
wooden structures, &c., with reproductions 
NS of radiographs showing the detection of a 
Section showing Rawiplug in position and the expan- Reproduced from the American Maehinist, 
sion of the plug against the side of the hele. 
Post free from 
5 cs ellable and efficient. THE COX-CAVENDISH ELECTRICAL Co., Ltd. 
(Incorporating Harry W. Coz & Co., Ltd., and The Cavendish Electrical Co., Lid.), 
A Twyford Abbey Works, Harlesden, London, N.W. 10. 
nyone can use them. if 
ill! hold over half-a-ton. 
For anything in i 
L ow cost. ything 


L eaves no marks. 


send to the Manufacturers : 


THE BIRMINGHAM MICA 


| U nsightly Wood Blocks abolished. 


> G rips in Plaster. 


Ltd., 

| S ave Time, Money and Labour. South Road, Hockley, & 

BIRMINGHAM. 
Lenthall Place, Gloucester Road, London, S.W. 7. "INSULATION, BIRMINGHAM.” 48 
a 
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Explanatory View showing 
the internal construction 
of the “ Improved-way’ 

LESCO Lampholder. 


is the distinguishing characteristic of the modern “improved 
way’ 


Lampholder 


(HOPE’S PROV. PATENTS) 


~-a simplicity which makes fer highest Economy, because 
all the complicated and tedious fitting operations of the “old 
way ” are entirely removed, substituted by the simple, safe 
and dependable “LESCO” way. Note its simplicity 
features :— 

Has a single REVERSIBLE Shade Locking Ring 


OUTSIDE, which is rapidly and securely fixed in 
position by a single turn. 


No LOOSE Screwed Shade Rings to bother wih, 
and no screw threads to get crossed and strip 


A REAL Cord Grip which needs 7 cutting away 
and will withstand a pull of 6O Ib 


Easily and quickly assembled, i effi- 
cient, and saves 50% in wiring time. 


Makes a_ better and more reliable contact. 
Pressure is uniform and never varies. 


An ALL-BRITISH Product -manufactured through- 
ext Fluvent Electrical Works at Congleton, 
eshire. 


DELIVERIES FROM STOCK. 


Note carefully the illustrations at top—and then write for 
fuller details and prices. A sample LESCO holder will 
quickly convince you of its unrivalled merits. May we 
send one? 


LESCO LIMITED, 


LLOYD’S BANK BUILDINGS, 
KING STREET, MANCHESTER. 


London Office: Nathan & Allen, 25, Victoria St., S.W.1. 
Glasgow -  - A.C, Borthwick, 149, St. Vincent St. 
Sheffield : Mylan & Smith (Engineers), Ltd., 10, East Parade. 
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4 


REGD. TRADE‘ MARK) 


IRONCLAD, THREE-PHASE AND 
DOUBLE-POLE FUSE BOXES 


constitute the Safest and most Economical system for HEAVY SHORT 
CIRCUITS because they are built throughout of Standard Units, in which 
all parts are easily renewable—will always clear circuit under the most severe 
short-circuit conditions— minimise the difficulty of spares—eliminate all heat- 
ing troubles, and are designed with all live parts exceptionally well shielded. 


FLUVENT Fuse Boxes comply in every respect with Home Office Regula- 
tions and are only half the weight and size of “ordinary” Fuse Boxes. 


Note the FLUVENT Fuse Features :— 


Very short break. Compact size. Watts loss less than one-fifth of that in other makes, 
Mass of metal volatilised on short circuit less than one-thirtieth of that in any similar type 
of fuse. Fuse wire passing through small hole to contact prevents over-fusing. Blowing 
effect of tube tends to blow arc away from contacts instead of towards them. No portion 
of fuse wire is in direct contact with the china at any point. Lining of fuse chamber is 
indestructible and will withstand 3000 deg. Cent. 


Fullest information and details gladly furnished on request. Deliveries for Urgent Orders 
from 7 to 10 days if desired. 


PARMITER, HOPE & SUGDEN, 
Hulme Electrical Works, MANCHESTER. 


London Office: 25, Victoria Street,S.W.1. Scotland: A. C. Borthwick, 149, St. Vincent St., Glasgow. 
Birmingham & Midlands: S. Thos. Pemberton & Co., 7, Church St., Colmore Row, Birmingham. 
North-East Coast: J. Gledson & Co., 48, Blackett Street, Newcastle-on-Tyne. 
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THE PNEUMATIC TOOL LTD. 


PORTABLE ELECTRIC TOOLS PORTABLE ELECTRIC DRILLS, 


FOR ALL PURPOSES. capacities */,,” to 2” in metal. 
‘ LITTLE GIANT’ HEAVY DUTY AIR-COOLED 


ELECTRIC DRILLS 
and GRINDERS 


FOR 


PORTABLE DRILLING, REAMING, 
TUBE EXPANDING and GRINDING. 
W IUND for a!l CURRENTS and VOLTASES 


Designed to withstand the heavy 7 aids 
overloads incidental to hard and gel 


continuous work without damage. Stool, wood, 17". Write for Catalogue No. 


MACHINES FOR 
Engineers, Shipbuilders, 
Iron Founders, Motor Car Builders, 
Motor Garages, Aeroplane Builders. 


PORTABLE ELECTRIC BLOWER, 


DIRECT AND ALTERNATING CURRENT. 


For cleaning the windings of Elec- 
trical Machinery and Switchgear. 


Size No. 2. 


HEAD OFFICES: 


i EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. 


London Showroom and Repair Works: 73, 75, 79 & 80, YORK STREET, S.W. 1, near St. James's Park Station (Dist. Rly.). 
Teleg. Add. : “ Caulking,” Phone, London. Main Works: FRASERBURGH, SCOTLAND. Telep. No.: Gerrard 9215 (8 lines). 


BON -ACCORD 


PUMPS 


For Coal Washing, Circulating, &c. 


The Lusty Lung, with all his might 
The praise is sung to friend Fluxite. 


Electricians, Plunbers, Gasfitters and other Metal Workers. 
all sing the Praises of 


DRYSDALE COLTPENGINGERS. YOKER: 


FLU XITE 


as the paste flux that solders even dirty metals without clean- 
ing or corrosion, and joints lead without solder merely by 
the use of a blow-lamp or blow-pipe. In short, Fluxite 


SIMPLIFIES SOLDERING 


amd Supersedes Lead-Burnind. 


If desired some soldercan be filed intoa little Fluxite and the 
two applied together. Fluxite is a necessity in every tool-kit, 


YOU WANT SOME. 


Of Ir gers and Oilshops, in Tins, 8d., 1/4 and 
made BY FLUXITE LIMITED, sevineTon sT., BERMONDSEY, 


This is our Latest Design | 
LIET and MEDIUM LIFT 


| CENTRIFUGAL PUMP. 


It Embodies Several New Features, we 
shall be glad to have Your Enquiries. 


DRYSDALE & CO., LTD., Yoker, GLASGOW, W. 


DYNAMOS ano MOTORS. | “Sat 
SWITCHBOARDS. 


MAKERS 


of the 


VENTILATED D.C. MOTOR. SQUIRREL-CAGE IXDUCTION MOTOR. 


WILSON HARTNELL & CO.,Ltp., VOLT WORKS, LEEDS. 


London Office: 38, Victoria Street, Westminster, S.W. 


Doce! 
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Sterling 
fg} ‘CHRISTMAS - 
O ALL OUR FRIENDS 
we extend our heartiest * 
ry greetings for a real old-fashioned | 
Ky Christmas— laden with good | 
cheer, good things and goodwill. 
*\ It has not been possible, during 
the past five years, to enjoy 
such treats,’ hence our sincere 
Ki wish that you one and all # 
a make up for lost time and cause ,. 
mR this Yuletide to be memorable 4 
AN as a happy return to the ancient 
Sterling British method 
% of celebrating Chiistmas. 
YS Sterling Telephone & Electric Co, L* 
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& G. G lectrical 


To every contract undertaken by the G.E.C. 
is brought a long and varied experience of elec- 
trical work in all its phases. Standard tests, 
rigidly applied throughout the various stages of 
manufacture, ensure perfect results. G.E.C. 
Electrical Plant has gained an unrivalled repu- 
tat.on among power users throughout the world. 


Ghe unsurpassed manufacturing facilities of the 
Company's Works at Witton, near ‘Birmingham, 
and its association with Fraser G Chalmers 
Engineering Works, Grith, Kent, enable complete 
contracts to be undertaken for Glectrical ‘Plant 
(Lighting, Power and Traction). 


Estimates given on receipt of particulars. 


THE GENERAL ELECTRIC CO., Ltd., 


Head Office: 67, Queen Victoria Street, London, E.C. 4. 
Engineering Works . . . Witton, near Birmingham .... 
Fraser & Chalmers Engineering Works, Erith, Kent. 
Branches throughout the United Kingdom, and im all the principal markets of the world. ’ 
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Fraser & Chalmers were the pioneers of High- 
speed Steam Turbines. 


YW 


type, and are adaptable to any steam supply. 


HIGH, LOW, MIXED, BACK- 
PRESSURE & PASS-OUT TYPES. 


| Standard sizes of production from 500 KW. to 30,000 KW, supplied 
complete with Generators. 


| TURBO-BLOWERS. TURBO-COMPRESSORS. 


W 


F. ; m Turbines are all of 
& C. Steam Tu: the Rateau wy /@d 
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OFFICIAL NOTICES, PATENT NOTICES, SITUATIONS VACANT, SITUATIONS WANTED, 
PARTNERSHIPS, AGENCIES, ARTICLES FOR SALE, ARTICLES WANTED, ETC. 


Latest Time 5 p.m. WEDNESDAY. 


@, New Copy and Alterations to Existing Trade Advertisements 
(with Blocks) should reach here 


later than FRIDAY. 


| Not 


ELECTRICAL 


PARTNERS and PARTNERSHIPS 


can be obtained through 


WHEATLEY KIRK, PRICE & CO. 


‘Established 1850). 
46, Watling Street, London, E.C. 


16, Albert Square. 26, Collingwood Street. 
Manchester. Newcastle-on-Tyne. 


SITUATIONS VACANT. 
Latest time for receiving, 5 p.m. Wednesday. 


If letters are not to be delivered to certain a rue or individuals 
(if known), instructions to that effect should be sent to the 
Manager of the ELECTRICAL REVIEW who will do his best 
to carry out such instructions. Letters of applicants cannot 
in such cases be returned to them, nor can the names of 
Advertisers using a number in any way be disclosed. 


Original Testimonials should never be sent. 


ASSISTANT TELEGRAPH ENGINEER. 


SSISTANT TELEGRAPH ENGINEER required for the 
Government Posts and Telegraphs Department, Federated 
Maiay States, for three years’ service, with possible permanency. 
Salary £360—£15—£480 per annum, with a duty allowance of 
£75 per annum, and a war bonus of 30% on salary. Free passages. 
Candidates age 24 to 30, preferably single, who must possess a 
thorough technical knéwledge and good: practical experience of all 
systems of telegraphy, line construction and maintenance, including 
surveying and estimating for new lines, laying, maintaining and 
testing all classes of telegraph and telephone cables, and installing 
and maintaining magneto lamp-signalling and common battery 
telephone exchange systems, should apply at once (by letter), giving 
brief details of age and experience to the CROWN AGENTS FOR THE 

COLONIES, 4, Millbank, London, 8.W. 1, quoting M/F.M.S, 9448. 
7984 


Electricity Supply Department. 


PPLICATIONS are invited for the position of Charge 
Engineer. Salary £110 (rising to £130 by two annual 
increments), plus 20 per cent., and £90. Applicants should 
be capable of taking control of men, and be familiar with 
Boiler-house supervision and the running of Turbo Alterna- 
tors. Applications, endorsed “Charge Engineer,’’ stating 
age, and giving particulars of technical training and experi- 
ence, should reach the undersigned not later than JANUARY 


5th, 1920. 
B. HANDLEY, A.M.I.E.E 
Electricity Works, 
Gunwharf Road, Portsmouth. 7922 


WANTED FOR NORTHAMPTON AND WELLINGBOROUGH. 


WO CABLE JOINTERS. Used to services and all classes 

’ of low-tension mains work.—Apply, giving age, experience, 
— required, and enclosing copies of testimonials, to The 
Northampton Electric Light & Power (o., Ltd., 25, Bridge Street, 
Northampton, 7959 


SITUATIONS VACANT.—( onitinved. 


SUNDERLAND CORPORATION ELECTRICITY DEPARTMENT. 


Meter-Room Superiatendent. 


ETER ROOM SUPERINTENDENT wanted.  Appli- 
cants must be competent to undertake the mainten- 
ance, testing, and calibration of all electrical instruments in 
use on an £.H.T. 3-phase, and L.T., D.c. system; the testing 
of consumers’ installations dealing with queries relating to 
consumers’ accounts, and to keep all records relating to the 
above. Salary at the rate of £156 per annum, plus 2 per 
cent., plus £90, total £277 per annum. 

Applications, stating age, present post, details of training 
and experience, and enclosing copies of testimonials, to reach 
the undersigned not later than Drecrmerr 24th, 1919 

A. S. BILACKMAN. 
Borough Electrical Engneer. 

Dunning Street, 

Sunderland. 7875 
December 10th, 1919. 


THE UNIVERSITY OF SHEFFIELD. 
of of 


PPLICATIONS are invited for the post of Assistant 
A‘ LECTURER AND DEMONSTRATOR IN ELecTRICAL ENGINFER- 
ING. Salary £300 per annum, including evening work. Can 
didates should be Graduates of a British University. 

Applications, stating particulars of training and experience, 
accompanied by three testimonials, and giving the names of 
three referees, should be received not later than JANUARY 5th- 
next, addressed to the Dean of the Faculty of Engienering, 
the University, Sheffield: 

W. M. GIBBONS, 


Registrar. 
7975 


PLUMBER-JOINTER. 


LUMBER-JOINTER required by large Electricity Supply 

Undertaking in East London. Only those with expert 

ence of lead-covered paper-insulated underground cables need 

apply. Preference will be given to man used to 2- or 3-phase 
H.T. and L.T. feeders. Standard Trade Union wages paid. 

Apply ENGINRER AND ManaGer, 54, Romford Road, Strat 

ford, E. 15. Ts 


ASSISTANT WANTED. 
ANTED, Assistant for anal 4 Generating Station. Must 
have had previous experience of D.c. three-wire 

tem with batteries, and preferably knowledge of Dies a 
engines. 

Applications, containing full particulars of experience, 

copies of references, and wages required, should be sent to 

Evectrican Encineer, Town Hall, Sale. 


ENGINEER-IN-CHARGE. 


Hy" sialands -IN-CHARGE wanted for Generating Station in 
Midlands. Applicant must have had experience with 
E.T.H., 3-phase turbo-alternators, water-tube boilers, and b.c. 
3 wire. Commencing salary £4 per week. 

Apply, giving full particulars of past experience, stating age, 
whether married or single, with copies of experience, to 7960, 
Enrctrica Review, 4, ludgate Hill, London, E.C, 4 


(Continued en next page.) 
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SITUATIONS VACANT.—Continued. 


LONDON COUNTY COUNCIL. 


HERE is a vacancy at the L.C.C. school of Engineering 

and Navigation, High Street, Poplar, E., for a whole- 
time Teacher of Electrical Engineering and Physics for the 
Day Technical School and the Evening Classes. Experience 
in practical engineering, laboratory work and class teaching 
is desirable. The candidate selected will be required to take 
up his duties after Easter, 1920. ; : 

Commencing salary £225 to £315 a year according to quali- 
fications and experience, rising by yearly increments of £15 
to £530, thence by £10 increments to £440 a year. 


Preference will be given to those persons who have served 
or attempted to serve with His Majesty’s Forces. 

Application forms may be obtained from the Education 
Officer (T.1), Education Offices, Victoria Embankment, 
W.C.2 (stamped, addressed foolscap envelope necessary). 


Forms must be returned by 11 a.m., JANuARY 12th, 1920. Can- 
vassing disqualifies. 
JAMES BIRD, 
Clerk of the London County Council 
December With, 7994 


DONCASTER CORPORATION ELECTRICITY DEPARTMENT. 


PPLICATIONS are invited for the position of Chief Clerk. 
Applicants must have a sound knowledge of book-keeping, 
and be competent to analyse and to tabulate accurately Works 
Costs. 
Commencing salary at the rate of £200 per annum (inclusive). 
Applications, stating age, present post, and setting out concisely 
particulars of training and experience, and enclosing copies of 
testimonials, to reach the undersigned not later than FRIDAY, 
JANUARY 9th, 1920, endorsed ‘ Chief Clerk.” 
8S. R. WINDLE, 
Borough Electrical Engineer. 
Grey Friars Road, 
Doncaster, 
December 23rd, 1919. 8020 


THREE SHIFT ENGINEERS. 


ANTED, to take charge of the running plant in a Liverpool 
factory and to undertake any small repairs when necessary. 
Applicants will require to have mechanical, boiler-house and 
electrical experience and be accustomed to the control of men. 
The salary will commence at £260 per annum, rising by £10 
yearly to £300. 
Particulars of experience and age to be forwarded, not later than 
16th JANUARY, to— 
8019, ELECTRICAL REVIEW. 
4, Ludgate Hill, London, H.C. 4. 


‘YHARGE ENGINEER wanted, with experience in a modern 
C E.H.T. power station of 5000-Kw. capacity. Must have had 
experience with Westinghouse-Fraser & Chalmers turbo-alternators. 
Man with steel works experience preferred. Salary £5 per week of 
47 hours. 

Apply, giving full particulars of training and experience, to 
LEYLAND Morors, Ltp., Leyland, Lancashire. 1008 


CABLE JOINTER. 


ABLE JOINTER required for North-East Municipal Station. 
C Must have experience in the laying and jointing of three- 
core armoured and lead-covered cable and the laying of services. 
Wages, including all bonuses to date, £4 8s, 4d. 

Applications, giving full particulars, to 8005, ELECTRICAL 
Review, 4, Ludgate Hill, Londun. 


. 


PLUM 8ER-JOINTER. 
LUMBER-JOINTER required for Corporation in Scotland, 
accustomed to £.H.T. and L.T. paper-insulated cables. 
Write, stating experience and wages required, to — 
7992, ELECTRICAL REVIEW, 
4, Ludgate Hill, London, E.C. 4. 


CABLE JOINTER. 


ANTED, Cable Jointer.—Municipal Electrical Department, 

near Manchester, requires good man used to plumbed 

joints. Wages £4 7s. 3d. (47 hours).—Addrees, giving full parti- 
culars, to— 


8022, ELECTRICAL REVIEW, 4, Ludgate Hill, London, E.C.4. 


PPLICATIONS are invited for position of Meter Tester. Must 

be experienced in the repair and calibration of C. and H., and 
Ferranti ordinary and prepayment Meters.—Apply, stating wages 
required, and when at liberty to commence, to the Borough Electrical 
Engineer, Electricity Works, Nuneaton. $021 


Yorkshire Electric Power Co., Stalybridge, Hyde, Mossley 
and Dukinfield Tramways and Electricity Board. 


LL ENGINEERS, before accepting any position on the Staffs 
of either of the above undertakings, are recommended to 
communicate with the undersigned. 


W. ARTHUR JONES, 
65-66, Chancery General Secretary, 


Lane, 
London, W.C. 2. 


Gheap prepaid Advertisements are inserted under this heading at the rate 
ef One Penny Per Word (minimum 1s.), Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ExgctricaL Review address count as seven words, 


Wanted, Electrical Engineers, London. Good 
F x training and prospects.—879, ELECTRICAL REvieEw, 4, Lud- 
gate Hill, London. 


RMATURE Winders, used to D.c, work, wanted in London 

works; Winders used to A.c, work also required. Good 

wages and permanent position for first-class men.—5823, ELEc- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


RMATURE Winders wanted, first-class men. Full rate and 
piecework.—Rees Roturbo Manufacturing Co., Ltd., Wolver- 
hampton. 7879 


SSISTANT Engineer required by small Supply Co. ; good elec- 

trical and mechanical experience (preferably gas engines) 
essential —Apply. stating experience and salary required, to 1002, 
ELECTRICAL REVIEW, Ludgate Hill, London. 


SSISTANT for electrical and heating engineers’ stores with 
knowledge of electrical accessories and steam and hot water 
fittings. State age, experience, references, salary.—F. Webb and 
Son, Electrical and Heating Engineers, Leicester. 1010 


ty + Attendant wanted for EH.T. power house. 
Three-phase experience essential. Inclusive salary, £4 15s. 
per week of seven 8-hour shifts.—77&8, ELEoTRIGAL REVIEW, 
4, Ludgate Hill, London. 


RAUGHTSMAN for A.c. winding drawings and diagrams,— 
Write, stating qualifications, age and salary required, to 
Electrical D.O., The B.T.H. Co., Ltd., Rugby. 8002 


RAUGHTSMAN wanted :—(a) for the design and detail of 

rolling stock for electric and light railways and the like, 
preferably with workshop experience; (/) for the design and 
detail of control gear and wiring for electric rolling stock: and 
(c) for the layout and arrangement of engineering workshop plant, 
machinery, tool and general stores, &c.—Write, stating age, ex- 
perience and salary required to Box No. 40, Anderson's Advertising 
Agency, 14, King William Street, Strand. 8012 


RAUGHTSMAN wanted for switchgear design. State age, 
experience, salary.— 7981, ELECTRICAL REviEw, 4, Ludgate 
Hill, London. 


RAUGHTSMEN.—An electrical manufacturing firm in Man- 

chester district are in need of a few Electrical Draughts- 

men, preferably with experience of the design of oil switches, 

circuit breakers and other types of switchgear apparatus. Fully 

qualified men only should apply. Permanencies.—Full particulars 
to 7883, ELECTRICAL , 4, Ludgate Hill, London. 


|, RAUGHTSMEN.—Wanted, by firm in Manchester district, 
Mechanical Draughtsmen for electrical department. Ex- 
perience of transformer work an advantage. Permanencies.—State 
age, details of previous experience and salary required, to 7775, 
E=EOTRIOAL REVIEW, 4, Ludgate Hill, London. 


(Continued on nezt page.) 
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SITUATIONS VACANT.—Continued. 


LECTRICAL contractors have vacancy for Assistant Branch 
Manager, near London. Previous experience on country 
house work essential. Salary £250, commission and motor-cycle 
allowance.— Full particulars of experience, age and copies of 
references, to 8023, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
Ex-service man preferred. 


LECTRICAL Engineer required by a manufacturing firm in 
E the East of Scotland. Applicant to have technical and 
practical experience of a.c. and D.C. generators and motors and 
general plant maintenance. State age, experience and salary 
required, and earliest date when free. Applications will be treated 
in confidence.—Apply Box 686, Roberteon & Scott, Advertising 
Agents, Edinburgh. 7983 


J )\LECTRICAL Engineer wanted by London firm to design and 

'4. superintend electrical manufacture of p.c. Generators, three 
kw. and up, for direct coupling ; also later p.c. and A.c. Motors. 
State experience and salary required, when available. — 8015, 
ELECTRICAL REvIEW, 4, Ludgate Hill, London. 


LECTRICAL WIREMEN, wanted immediately for screwed 
tubing and general work. Must be men with first-class 
experience. Rate (inclusive) ls. 1ld. per hour. State experience, 
age, &c.—The Warrington Electrical Co, Ltd., 82, Sankey Street, 
Warrington. ° 7970 


NGINEER required for supervision of telephone duct and 

cable contracts in the provinces. Salary £5 per week and 

allowance. State qualifications and experience.—7980, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


XPERIENCED Sales Engineer. Electrical Manufacturers 
want an experienced Sales Engineer to take charge at home 
of export sales work. An attractive and important position re- 
quiring the combination of sound commercial and technical experi- 
ence. Applicants must be capable of taking entire charge of 
office staff and dealing with complete tenders. Applications must 
state age, salary desired and particulars of candidate's education, 
including technical training and commercial experience.—7951, 
ELEoTRIGAL REVIEW, Ludgate Hill, London. 


REMAN Armature Winder required, with up-to-date experi- 

ence in D.c. winding; also several Armature Windera re- 
quired, experienced in winding D.C. motors up to 10 H p.—Reply, 
stating experience, to 7972, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


REMAN Reyuired for Light Engineering Mschine Shop in 

London, must thoroughly understand how to keep machines, 
capstans, presses, and tools in first rate order, and get maximum 
output. No application will be considered unless it states age, full 
details of training, and experience, including names of past 
employers, dates of joining and leaving, and salary expected.— 
859, ELEOTRICAL REviEw, 4, Ludgate Hill, London. 


LASSBLOWERS required, used to electric lamp making, for 

South-West district of London ; high wages paid and bonus, 

—Apply by letter, giving full particulars, to 7945, ELEOTRIOAL 
, 4, Ludgate Hill, London. 


OOD opening for experienced Female Armature Winder as 

Chief Assistant in West London winding room engaged on 

small A.c. and D.C. motors.—-Reply, stating experience in detail and 

a required, to 8003, ELECTRICAL REVIEW, 4, Ludgate Hill, 
ndon. 


(> Wiremen and Charge Hands wanted immediately, used 

to country house work.—Apply, stating wages required 
and giviog full particulars of experience, to Edwards & Armstrong, 
Ltd, Cainscross, Stroud. 7792 


| gy Maker required for telephone inspection, having 

good knowledge of all classes of telephones, bells, &c. Good 
permanent position for suitable man.— Write, giving fullest details, 
to I., Box 265, Sell’s Advertising Offices, Fleet Street, E.C.4. 999 


UNIOR Assistant required for London office of H.T. and L.T. 

switchgear specialists. Drawing office and estimating experi- 
ence necessary. prospects.__Write Ferguson, Pailin, Ltd., 
37, Norfolk Street. Strand, W.C. 2. 1004 


a\t ECHANICAL Inspector required. One used to all kinds of 

press work for telephone and electrical apparatus.— Write, 
giving fullest details, to M., Box 266, Sell’a Advertising Offices, 
Fleet Street, E.C. 4. 1000 


EQUIRED at once, first-class Wireman, standard rate.—Apply 
Secretary, Dulverton Electric Lighting Co., Dulverton. 
4 7882 


MIFT Engineer wanted for power house of large factory, must 

be fully conversant with the operation of steam turbines, 

reciprocating engines and 3-phase generating plant. Eight-hour 

shifts. Permanency to suitable man.-Reply, giving full par- 

ticulars of age and experience, to 7850, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


HIFT Engineer (Working) for private power station, London. 
One with experience of refrigeration preferred. Salary £4 2s 
per week.—8016, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


TOREKEEPER required, with experience in electric motor and 

fitting stores. Should be well up in modern storekeeping 

systems.—Reply, stating experience and salary required, to 7973, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


WITCHBOARD Attendant required, wage to start £2 158. 6d. 
(inclusive of all bonuses), per week, averaging 48 hours.—- 
Apply, stating age and experience, with references, and when 
duties can be commenced, to The Manager, Corporation Electricity 
Works, Gordon Road, Winchester. 984 


EST Room Assistant required for best electrical instrument 
work. One with experience of suspending and testing 
sensitive galvanometers preferred.—Apply, stating experience. age 
and wages required, 7855, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


ESTER required immediately. experienced in testing small p.c. 
motors up to 10 H.P.—Keply, stating experience and salary 
required, to 7971, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RANSFORMER Designer required at once, good salary and 
permanent position to right man.—Apply, giving particulars 

of design, experience, &c., to Ferranti, Limited, Hollinwood, Lancs. 
7772 


RAVELLER wanted for South Wales for wholesale electrical 

accessories. Apply by letter, stating age, experience, salary. 

&>. Only live men need apply.—Simpson, Baker & Co., Tramways 
Centre. Bristo’. 


ANTED, an Electrical Assistant in consulting engineer's 
office. Must be two or three years out of apprenticeship or 
pupilage and well educated ; experience in modern power echemes 
and mill and factory lighting essential. Excellent prospects for 
suitable man —Apply, in confidence, to 1015, ELECTRICAL 
4, Ludgate Hill, London. 


ANTED, several Armature Winders, used to A.C. and D.c. work ; 
Standard rate paid, plus 124%. None but first-class men 
need apply.—6780, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, the services of a capable Catalogue Compiler : one 

used to the setting up of Electrical Catelogues dealing with 

all kinds of electrical material. Replies should be accompanied 

with examples of work, and full details as to career, salary required, 

and when at liberty.—7843, ELECTRICAL Review, 4, Ludgate Hill, 
London. 


ANTED, the services of a capable Chief Assistant, to act as 

deputy to Sales Manager. Applicant must have experience 

in organisation and the control of staff.—Write, giving outline of 

career and salary required, to 7844, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


IREMAN wanted, for works and house installations ; used 
to all systems. Permanency to a good man.—Cheel, 32, 
Montrose Avenue, Kilburn, N.W. 6. 894 


OUNG Laboratory Assistant required in the electrical depart- 
ment of the Borough Polytechnic Institute, Borough Road, 
S.E.1. Must be capable of looking after apparatus and doing 
simple repairs.—Apply by letter. stating age, experience and 
weekly wage required, 7997, ELECTRICAL REviEwW, 4, Ludgate Hill, 
London. 


ANARK County Council. — Second Cable Jointer required, 
accustomed jointing two and three-core armoured cables, 

and experienced in connecting services and meters. Wages 85s. 3d , 
47-hour week, inclusive of all awards.—Apply by letter, stating 
age and experience, and enclosing copies two recent testimonials, to 
The Resident Engineer, Electricity and Destructor Works, Bothwell 
Street, Cambuslang, N.B. 1017 


APPOINTMENT FILLED. 


DVERTISER, Box 7491, thanks applicants, and begs to state 
that a suitable candidate has been chosen and communicated 


with. 7987 
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SITUATIONS WANTED. 


Uheap prepaid Advertisements are inserted under this heading a0 the rate 
of One Penny Per Word a 1s.). Three Consecutive Insertions for 
the price of two, if ordered and i prepaid with first insertion. 

Box hb and E u Review count as seven words, 


-M.L.E.E. (29) desires post. Good technical training and ex- 
perience in lamp works, Accustomed to handling girl 
labour.—911, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


DVERTISER (age 1), requires training under Government 
scheme, any branch electrisal engineering. Knowledge 
incandescent lighting, dynamos, &c. Go anywhere, willing, 
reliable, good education, excelleut references.—Priest, 111, Francis 
Avenue, Southsea. 886 


DVERTISER desires to place his son (age 16) as an apprentice, 
with a good firm of electrical engineers.—A. Burr, 50, 
Mildmay Road, Bootle, Liverpool. 937 


i wee ex-R.E. officer, single, 33 years of age, physically 

fit, public school, desires appointment in this country. 13 
years’ engineering experience before the war; A.M.LE.E. Held 
responsible position for seven years in India (assistant manager) 
but resigned to come home to join the Army. Not desirous going 
abroad. Accustomed to interviewing, estimating and corres- 
pondence. Interview solicited. —829, ELEOTRIOAL REVIEW, 4, 
om, London. 


ASSISTANT Bat Estimator. Situation wanted by keen and ambitious 
young man with e’ectrical engineering or contracting firm. 
Practical experience with power, lighting and generating installa- 
tions, good knowledge of A.c. and D.c. theory, used to technical 
correspondence and some knowledge of machine drawing. Nominal 
salary to commence,—!71, ELEOTRIGAL REVIEW, 4, Ludgate Hill, 
London. 


UYER (30) desires a change ; 12 years’ first-class commercial 
and technical experience ; highest references.—847, ELec- 
TRICAL REVIEW, 4, Ludyate Hill, London. 


HARGE Engineer at liberty, central, sub-station, mercantile 

marine, naval experience, first-class certificate, seeks Shift or 

Assistant Maintenance appointment.—853, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


OMMERCIAL Assistant (30) seeks position in purchasing or 

sales department : thorough knowledge of electrical supplies, 

12 years’ experience, contractors and factors, accustomed purchasing 

and sales quoting, ordering, costs, correspondence, &c. ; excellent 
references.—875, ELEOTRIGAL REVIEW, 4, Ludgate Hill, London. 


ISTRICT Engineer or Sub-Station Attendant, just demobilised, 
seeks situation, two years’ D.C. experience, five years A.C., 
E.H.T. and H.T. sub-stations. age 25. South-Western or Southern 

counties preferred.—L. G. Footner, Burley, Brockenhurst, Hants. 
952 


LECTRICAL Apparatus Desigaer seeks position as Chief 
Draughtsman or Checker on the manufacturing side ; eight 
years’ workshop and 12 years’ drawing office experience on appara- 
tus, including three years’ jig and tool drawing office experience 
for production of telephone parts, &c., honours City and Guilds of 
London, diploma for telephony, three years chief draughtsman and 
technical expert.—-860, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


LECTRICAL Engineer, B.Sc., A.C.G.I., A.M.LE.E., 11 years’ 

experience design, manufacture and testing switchgear and 

plant, consulting and inspecting, desires post.—828, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


povenc AL Engineer, with large continental experience, 15 

years cable works, expert salesman, at present representing 
Lritish firm on the continent, desires change, either at home or 
abroad ; good linguist and first-rate commercial experience.— 968, 
ELECTRICAL REviEW, 4, Ludgate Hill, London. 


LE TRICAL Engineer (31 years) seeks any position of trust ; 

15 years’ workshop experience in all classes of switch and 
control gear and switchboards ; energetic, keen and ambitious, of 
gxood appearance, and sound education ; could produce excellent 
references of my character and general behavour ; London district, 
or would travel.— R. B., 76, Sou h Ealing Road, Ealing. W.5, 91 


Engineer (31 years) seeks situation as Foreman ; 
4 15 years a experience all classes switch and control 
gear. Capable of handling men. Not afraid of work. Disengaged. 


London district,—R. B., 76, South Ealing Road, Ealing, W.5, 880. 


SITUATIONS WANTED.—Continned. 


LECTRICAL Engineer (35), married, just demobilised, 14 
practical and technical experience, requires respon- 

sible position, — or abroad, erecting, testing, construction D.c, 
switchgear machinery, ee turbo-generators, &c.—%, Crom- 
well Avenue, Highgate, London. 909 


LECTRICIAN Assistant requires situation, London preferred. 
O. Burston, 8,Mendip Houses, Globe Road, Bethnal — 
12 


LECTRICIAN, 28 8 (snarried), experience covers erection and 
maintenance steam and oil-driven plants. Late superin- 
tendent electrical and mechanical works, Bannu, India, 24 years ; 
excellent references. Post in power house or private generating 
station, London or South preferred.—Address Larry, ‘he Cross, 
Ticehurst, Sussex. 890 


LECTRICIAN (23) requires situation, 1) years’ experience in 
D.c. and A.C, mh and lighting. — 885, KLEOTRICAL 


REVIEW, 4, Ludgate Hill 


NGINEER, with many years’ practical experience in countay. 

house plant is desirous of getting occasional or part-time 

employment; testing, inspecting and reporting from London.— 
891, ELEOTRICAL REviEW, 4, Ludgate Hill, London. 


(39), thoroughly experienced a.c, and 

D.c. erection and maintenance of estate and factory installa- 
tions and water supply, seeks responsible = at present foreman. 
—W. G., 49, Rosedale Road, Forest Gate, 67 667 


X-OFFICERS’ Employment Bureau. A nasianiee organisation 

for helping the returned fighting men. Employers are asked 

to send details of vacancies to the “ X.M. Buro,”’ Dashwood House, 
E.C. 2. Selected lists of young ex-officers with good records and 
high educational 1 qualifications promptly supplied. 7280 


REMAN Assembly Shop, 20 years’ experience of instruments, 
small fittings, and electrical apparatus. London district.— 
950, ELBOTRIOAL REVIEW, 4, Ludgate Hill, London. 


.C.S. Student desires post with electrical contractor. First-class 
sho vroom, office and practical experience ; excellent references. 
—966, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


UNIOR Draughtsman requires position in electrical drawing 
office, five years’ experience, detailing and assembling Age 
20 years.—7, Road, E. 9. 933 


ATE disengaged ; used to heavy screwed tube work and 

aN assisting, &c.—Faweett, 32, Claremont Square, N. 1. 872 

ATE-Wireman, yy requires situation.—874, ELEc- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


ELEPHONE Maintenarce and Construction Engineer ; inter- 
communication systems in January. —928, 
ELECTRICAL REVIEW, 4, ee Hill, Lo 


URBINE Driver requires situation. Good references. Central 
station and power-house experience,— 825, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


ANTED, post as Storekeeper or like position, town or country, 
age 32, capable of taking full charge of stores.—876, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


PARTNERSHIP. 
Advertisements are inserted under this heading at 1s, 9d. per line, 


4 


DVERTISER, demobilised, 25 years electrical experience, 

desires partnership in established business ; could introduce 

new profitable features. Capital £500—£7v0. —02, ee 
KEVIEW, 4, Ludgate Hill, London. 


AGENCIES. 


SOLE AGENTS WANTED. 


LONDON firm of manufacturing Electrical Engineers 
A and Wholesale Suppliers are open to ‘appoint Sole 
Agents in the following districts for some special lines in 
Kiectric Heating and Cooking Apparatus, Vacuum Cleaners. 


&c.: —Glasgow, for Scotland; Plymouth, for South-West of 
England; Bristol,. for West of Kngland; Cardiff, for South 
Wales. Applications will only be considered from firms of 
standing an repute who are in a position to handle a large 
amount of business,—s()17, Review, 4, Ludgate 
Hill, London, E.O, 4. 


(Continued on nest page.) 
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AGENCIES.—Continued. 


FOR SALE. —Continued. 


NOTICE TO MANUFACTURERS OF ELECTRICAL ACCESSORIES. 


WELL established firm with office and stores in Cardiff, 

a good selling organisation, principals well known in 

South Wales and West of England, require a_ sole selling 

agency for electrical accessories in South Wales.—7,923, 
EvectricaL Review, 4, Ludgate Hill, London. 


Advertisements are inserted under this heading at 1s. 94. per line. 


S Agent required to introduce well-known range of 
special labour-saving hand-power and light machine tools. 
Only those having good connections with engineering works and 
merchants will be considered. Applications, which will be treated 
in confidence, should give full particulars as to selling facilities, 
territory covered, &c.—Write Box T.T, 128, Dorland Agency, a 
16, Regent Strest, London, 8.W. 1. 


FOR SALE. 


l x 16” Ormerod Crank Shaping Machine. 
10 nearly new 27” New Century, heavy duty, 
Vertical Drilling Machines. 

“ Bertram ” 12” geared Slotting Machine. 

12” centres, 8.8, and S. Lathe, on 12’ straight bed, by the 
Canadian Machinery Corp. 

40" Band Sawing Machine, by Clifton & Waddell. 

16" centre, double-geared S.S. and S. Lathe, on 22’ straight 
bed, by Shanks & Co. 

Nearly new, 16}” centres, high-speed S.S. and S. Lathe, on 
27’ box end bed, by J. Lang & Co., Ltd. 

Four 103” Patent Bar Cutting-off Machines, by Clifton and 
Biard, Ltd. 

Three Hydraulic Horizontal Breaking Presses, by HI. 
Berry & Co. 

124” centres, 8.S. and S. Lathe, on 15’ straight bed, by 
J. Lang & Co., Ltd. 


ATAT.OGUE of Stock MACHINERY, 2-3,000 LOTS. 


1 .ce on Application, Inspection invited. 
THOS. W. WARD, LTD., ALBION WORKS, 
Tel.: “ Forward, Sheffield.” SHEFFIELD. 


R. H. LONGBOTHAM 4&4 CO., LTD., 
41, Station Rosd. Doncaster ; 
and at Milburn House, Newcastle-on-Tyne. 
Tel : { 576 Doncaster. 


867 Newcastle, “ Machinery, Doncaster.” 


FOR SALE. 


NE 250-n.p. Belliss Engine with dynamo, 220 volts, 
420 R P.M. 


One 125-H.P. ditto with dynamo, 220 volts, 400 R.P.M. 


One Willans Surface Condenser, having cooling surface 
3700 aq. ft., complete with steam engine and pump, 
and Edwards type air pump. 


One 1560-Kw. Generating Set, two-crank compound 
Reavell engine, 270 B.H.P., 150 lbs. pressure, D.c. 
generator, 460/500 volts, 350 R.P.M., either shunt or 
compound wound. 5277 


SOLID ORAWN TUBING. 


Exceptionally cheap parcel 
of approximately 25 tons. 


\" and 3” Short Lengths 4s, Od. par 100 ft. 
and és 6s. Od. ,, 
and 1” 108. Od. ,, 
1}” and 14” l6s. Od. ,. 
4” and Long (Random) Lengths 4 6d. ,, 
and ” ” ” 0d. ” ” 
14” and 13” Od. 


Two tons of E ‘ectrical Cable in lung levgtks 738. per cwt. 


An enormous assortment of Conduit Fittings at 50 per cent. 
off List. 
THE ASSETS AUCTIONS CO, LTD., 
119, 121 & 129, Newington Causeway, 
London, § E. |. 
Tel. : Hop 743, 3862. 7999 


MACHINERY FOR SALE. 


TURBO-GENERATORS, D.C, AND 


One 1,000-Kw. B.T.H., 440 volta, 50 period, three-phase, with 
condensing plant complete. 
One 1,000-Kw. Willans-Parsons-E.C.C., 6,600 volts or 3,300 volts, 
50 period, three-phase, with surface condensing plant complete. 
Two 2,000-Kw. Belliss-Lancashire, 6,600 volts, 560 period, three- 
phase, with condensers. 
One 500-Kw. Parsons, 460/530 volte, D.c., with condenser. 
GENERATING SETS, D.C, AND A.O, 
One 500-Kw. Belliss-B.T.I1., 220 volta, 
400-Kw. Browett-Schuckert 220/220 volts 
230-kw. Browett-Schuckert 220/230-volt D.c. 
Two 225-Kw. Bellies-Siemens, 220 volts, with condenser. 
One 200-Kw. Brush, 3 000 volts, 50 period, three-phase. 
One 135-Kw. Belliss-Silvertown, 220/230 volts. 
One 100-Kw. Belliss-Crompton, 110 volte. 
One 75-Kw. Sissons-E.C.C., 110-volt. 
Two 1-Kw., 110-volt, Robey-Electromotors, Ltd. 
MOTORS, A.C, AND D.C, 
150-H.P, Crompton, 25 period, three-phase, slip-ring, 
revs, 
Five 20-4.P. B.T.H. 460/480 volts p.c., 600 reva., with Brook- 
Hurst Starting Panels. 
One 13-H.P. Laurence, Scott, 460 volts, 


All the above are ready for immediate inspection and despatch. 
The motors are complete with starters and pulleys, and in moat 
cases slide rails. 


Apply FRANK GILMAN, 9, Westfield Road, Birmingham, 
Telegraphic Address : Telephone No: 
“ Rotherwood, Birmingham.” 1081 Edgbaston, 2128 


GENERATING SETS FOR SALE. 
WO GENERATING SETS each consisting 
of Belliss Vertical Enclosed Triple Ex- 
pansion Engine, direct coupled to a Multipolar 
Compound-wound Generator, by British West- 
inghouse Co., Ltd., having an output of 100 Kw., 
at 500/560 volts, 325 R p.m 


THE PH(ENIX ELECTRICAL CO., LTD., 


32/36, Broomielaw, Glasgow. 
7907 


NON-STANDARD INDUCTION MOTORS. 


HE BRITISH THOMSON-HOUSTON CO, LTD. Rugby, have 
the following Non-Standard Induction Motors in stock, of 
which prompt delivery could be made :— 
Phase. Cycles. Volts. 


2 2 50 20 1430 Squirrel cage. 
25 2 50 200 1460 ” ” 
48 400 360 Slip-ring. 
6u 3 50 425 1450 Squirrel cage for direct 
coupling only. 

1u0 3 2890 Squirrel cage. 

128 3 50 550 1470 Squirrel cage extended 
shaft for both ends for 
direct coupling. 

140 3 50 210 1450 Slip-ring for direct 

coupling only. 

177 3 50 500 1450 Squirrel cage for direct 


coupling only. 
Apply, SupepLy DEPARTMENT, The B,.T.H. Co,, Ltd., Rugby. 7974 


400 / 50 -KW., p.c., 500 or 250 volts, 350 R.P.M.; in 

excellent condition. Low price. Engines and 
Dynamos could be sold separately, Also two 500-Kw. Parsons 
Turbines, 230 volts, D.c., complete with spare armature and con- 
denser. 


JENNINGS, West Walls, Newcastle-on-Tyne. 6820 


1,000-KW. TURBO SET WITH CONDENSING PLANT. 


URBO-alternator Set with surface condensing plant, en- 
tirely new, for immediate delivery. 

Steam pressure 156 lb., superheat 240 deg. F., alternator 
capacity 1,000 kw., 3,300, 550 or 2,000 volts, 50 cycles, 3,000 
R.P.M. 

7782, Exvectrica Review, 4, Ludgate Hill, London, E.C. 4. 


(Continued on page) 
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FOR SALE.—Continued. 


FOR SALE. —Con/inued. 


FOR SALE. 


l 2-H.P., 220-volt, slow-speed Holmes Motor, semi-enclosed, 
6-pole, compound wound, 350 revs. 

80-H.P., 3-phage, 60-cycle Motor, slip-ring type, speed 950, suitable 
for 440/500 volts. 

75/110-volt, 32-amp. shunt Dynamo, suitable for coupling direct to 
Engine at 300/675 revs, 

66-H.P., 450-volt, shunt wound Motor by Scott & Mountain, 1220 


revs. 
4-H.P., 110-volt, compound-wound Motor, by Holmes, slow speed, 
800 revs.—DRUMMOND & Co., Middlesbrough. 6121 


HIGH-CLASS 220-VOLT D.C. MOTORS IN NEW CONDITION. 


HREE 2 u.r. shunt, protected, Royce Motors, speed 700. 
Six 16 H.P. compound, ventilated, Mather & Platt 
Motors, speed 370, 
Two 6} u.v. compound, protected Motors, by Electromotors, 
speed 650. 
One 3 u.v. shunt, protected Motor, by Holmes, speed 350. 
Brook Hirst Starting Panels for most of the above from 
stock. 
DRUMMOND & CO. 
Middlesbrough. 7892 


ACHINES always available for Sale or hire. 
ARMATURES and FIELD COILS 
rewound or repaired without delay. 
"Phone : MACDONALD, SYER & Lrp., 
5773 Holborn. 295, Gray's Inn Road, W.O. 1. 8485 


CUNNINGHAWM’S REGISTER. 


REGISTER OF MOTORS, &c., for sale and wanted. 
_ Send particulars of YOUR NEEDS (as a buyer or 
seller). MOTORS rewound and repaired. 
171, Edgware Road, 
*Phone : Padd. 5173 and 5174, London, W. 2. 


Cheap prepaid advertisements are inserted under this heading at the 
rate of 2d. per word per insertion, 


TRADE RATE 1s. 9d. PER LINE. 
Box Number and Exzornica Revisw address count as seven words, 


.C. and A.C, Motors and Switchgear for Sale, } to 20 H.P.— 
‘Phone Holborn 1291. 980 


A CHESON Graphite Electrodes for electric furnaces, surplus 
stock of 134 tons, size 10 in. ; also 1} tons 6 in. for disposal. 
—Apply to Kryn and Lahy Metal Works, Ltd., Letchworth. 8001 


ALANCER Set, by Electromotors, out-balance current 200 amps 

in mid-wire, three-wire, 230/115/230-volt system, comp'ete 

with regulator and starter.—Harry H. Gardam & Co., Limited, 
Staines. 8010 


YNAMO, 150-Kw., 110 volts, 180 R.P.M., 8-pole, 2 bearings, 
shunt wound, 58 H.P. Phwnix, 460 volt, shunt-wound Motor, 
1,100 R.P.M.—Martin, 320, Witton Road, Birmingham. 959 


YNAMOS (geveral), 220 volts, D.c. compound, interpole, 
excellent condition, 330 R.P.M. ; also D.c. Motors, all sizes to 

90 H.P., 220 volts, very low price; also Balancers, all sizes. — 
Jennings, West Walls, Newcastle-on-Tyne. 6187 


LECTRIC Blower. One 3-H.P. Siemens Motor, 460 v. D.c., 
2000 revs.. direct coupled to Sirocco blower.—Bury Electrical 
Plant Co., Ltd., Phoenix Street, Bury. 7939 


LECTRIC Lamps.—Manufacturersof first-class tungsten electric 
lamps have factory throw-outs and odd sizes for sale. Very 
cheap, from 1s. 2d. each. Sound delivery guaranteed and good 
burning. Write for quotation giving particulars of voltages and 
candle powers required.—Storekeeper, Corona Lampworks, Ltd., 
Ascham Street, St. Pancras, N.W. 5. 55 


LECTRIC Motor, B.T.H., 5 u.P., 400-volt., starter and rails 
complete. Lowest price £47 10s—A. H. Stanley & Co 
Ltd., 151/2, Great Saffron Hill, E.C. 1. 1013 


FR LECTRIC Motors and Dynamos for Sale or Hire, p.c. and A.c. 
Machines always ready, guaranteed.—’ Phone : 488 H'smith. 
The Electro-Generator Co., 1A, Shepherd’s Bush Road. 868 


LECTRIC Motors.—5 H.P.,3-phase, 415 volts: 58.P.to 14 H.P., 
p.c., 400 to 460 volts; 5 H.P., slow speed, 400 R.P.M.— 
Mor gan,138, Gower Street, W.C. (Museum 341%.) 985, 


OR immediate Sale, surplus Submarine Electric Battery. 
Overall dimensions of each cell, 173" x high. 
Weight of each cell complete about 900]bs. Ampere-hour capacity 
of each cell : 1 hour rate, 230uU; 4 hour rate, 3560; 12 hour rate, 
4392.—For full particulars and facilities for inspection, apply 
Purchase Department, Vickers, Ltd., Barrow-in-Furness. 7897 


OR Sale, an Alternating Generator, 550 volt, 50 periods, 500 
R.P.M., 175 H.P., by Scott & Mountain. £300 f.o.r.—Apply 
East Bristol Collieries, St. George, Bristol. 7969 


OR Sale, Belliss Generating Sets (two), 500 Kw., 500 volts, 
direct current ; available end of present month.—7845, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OR Sale, eight new Control Panels, by Westinghouse, for 
40-H.P., 400/440 volt, 50 cycle, 3-phase motors; £40 each.— 
The Pheenix Electrical Co., Ltd., 32/36, Broomielaw, Glasgow. 7629 


R Sale, nine 50-H.P., 400/440-volt, 600 R.P.M., enclosed Westing- 
house D.C. Motors with starters. Nearly new. Price £246 
each.—The Pheenix Electrical Co., Ltd., 32/36, Broomielaw, 
Glasgow. 7514 


OR Sale, one Peel-Conner 100-line Telephone Switchboard 
with self-replacing indicators, suitable for local battery 
telephone work.—Apply Works Engineer, Austin Motor Co., Ltd., 
Longbridge Works, Northfield, Birmingham, 7810 


OR Sale or Hire, Motors and Dynamos, 440, 220, 110 volts. 
Electrical machinery of all kinds.—W. W. Martin, 320, 
Witton Road, Birmingham. ‘Phone : East 883. 5775 


OR Sale, six new 1500-amp. Circuit Breakers, by Bertram 
Thomas; £15 each.—The Phcenix Electrical Co., Ltd., 32/36, 
Broomielaw, Glasgow. 7630 


R Sale, sixteen 10-H.P., 400/440-volt, 600 B.P.M., protected- 
type, D.c. Motors with starters. Price £78 each.—The 
Pheenix Electrical Co., Ltd., 32/36, Broomielaw, Glasgow. 7516 


OR Sale, Special Double Commutator Generator, 110-Kw., at 
110 or 220 volts, or 80 volts, 50 periods, single, two or three- 
phase, 500 k.p.M.—The Pheenix Electrical Co., 32/36, Broomielaw, 
Glasgow. 6251 


OR Sale, three Generating Sets, each consisting of a ‘‘ Gardner” 
4-cylinder petrol or paraffin engine, coupled to 80-volt, 180- 
ampere, D.C. generator, nearly new, and complete with all fittings, 
including switchboards.—For price and further information apply 
Messrs. Fyfe, Wilson & Co., 31, Budge Row, Cannon Street. — 
EC, 5 


OR Sale, three 200-H.P., 500-volt, 50-cycle, 485 R.P M., 3-phase, 
slip-ring Westinghouse Motors.—The Pheenix Electrical Co., 
Ltd., 32/36, Broomielaw, Glasgow. _ 7914 


R Sale, two 10-H.P. and two 8-H.P. motor-driven Centrifugal 
Pumps. with 400-volt, 50-cycle, 3-phase motors. £70 and 
£80 each.—The Phoenix Electrical Co., Ltd., 32/36, Broomielaw, 
Glasgow. 7628 


OR Sale, two 100-B.H.P. protected type, slip-ring Motors, fitted 
with brush-lifting and short-circuiting device, wound for 

220 volts, 50 periods single-phase, 950 RP.M., with belt pulley 
21" dia. x 18” face, with protected type stator starter and protected 
type rotor switch and resistances oil-immersed, and slide rails and 
holding-down bolts.—Brittain’s Electric Motor Co., 110, Cannon 
Street, London, E.C. 4. 7619 


ee Sale, 43, new 5-H.P. 220-volt, 50-cycle, totally enclosed, 
three-phase, squirrel cage induction Motors, by Westinghouse, 
with oil immersed Star Delta Starters.—The Phcenix Electrical Co., 
Ltd., 32/36, Broomielaw, Glasgow. 7427 


lo Sale, 43 new 5-H P., 400-volt, 50-cycle, 710 R.P.M., 3-phase, 

squirrel-cage, totally-enclosed Motors by Westinghouse, with 
oil-immersed Star Delta Starters. £59 each—The Phenix Elec- 
trical Co., Ltd., 32/36, Broomielaw, Glasgow. 7632 


[December 26, 1919. 


(Continued on nezt page.) 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


FOR SALE.—Continued. 


FOR SALE.—(ontinued. 


R Sale, 70-8.H.P. and 120-B.H.P., three-phase. 50 periods, 3,000 
volts, 480 R.P.M..slip-ring Motors. Westinghouse. with brush 
lifting device. —7998, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


R Sale, 120-H.P., 500-volt, 50-period, 720 R.P.M., 3-phase, 
squirrel-cage type Motor, with auto-transformer starter, £200. 
—The Pheenix Electrical Co., 32/36, Broomielaw, Glasgow. 5888 


AS Compressor, rotary type, “‘E” size, by Keith, Blackman ; 
chain-driven by 420-volt, 3-phase, 50 periods, squirrel cage 
Motor.—7942, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Go" Second-hand 110 volts, 46 amps., Johnson & Phillips 
“Kapp Type” Dynamo and Switchboard ; bargain, £45.— 
Greenwood, 494, Windsor Road, Southport. 986 


MMEDIATE Disposal.—Three new Electric Motors. One 48-H.P., 
8.P., 220 v., Sc., Langdon-Davies, complete starter, resistance, 
slide rails. One 12-n v., three-phase, 440 v., s.c., Langdon-Davies, 
complete 3-p., 8D. starter. One 5-H.P., three-phase, 440-volt, s.c., 
Langdon-Davies, complete s.D. starter.— Offers to 7985, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


\ OTOR, 5 u.p., 440 v. modern shunt, £48; 2} H.P. Ditto, 
a 760 revs., £48; 13 Storage Cells 47 amps., actual ; also 
set 67 and 90 amps. All new, cheap.—Binns, 5, Osborne Terrace, 
Gosforth Newcastle. 1014 


} EARLY New Belliss & Morcom, 550-H.p. enclosed vertical 


starting panel.—Apply Accles & Pollock, Limited, Oldbary, 
Birmingham, 7978 


UMP Motor. 20-H.P. Rhodes Motor, 220 v. pD.c., direct coupled 

to Cherry's 4’’ Vertical Sinking Pump, 300 gallons per minute, 

100 ft. head.—Bary Electrical Plant Co, Ltd., Phenix Street, 
Bury. 7940 


ERIES wound crane Motors, two 35-H.P. and one 25-H.P., 500 


volts ; also quantity of Controllers and Resistances.—Garty, 
47, Pitt Street, Glasgow. 1005 


INGLE-Phase Motors; three 25-H.p. squirrel cage Motors, 
220 volts, single-phase, 50 periods, 950 revs.—7943, ELEc- 
TRICAL REVIEW, 4, Ludgate Hill, London 


Spe ney for Sale, separately fired, capable of super- 

heating 20,000 lbs, of saturated steam per hour, at a pressure 
of 160 to 200 lbs., to a temperature of 630° F., complete with all 
accessories, little used, in first-class order.—A. C. Cramb, Electricity 
Works, Factory Lane, Croydon. 7209 


OOL Steel (high speed and ordinary carbon) for sale over 1920, 
Enquiries invited from buyers of one ton and upwards.— 
Apply The Reliance Steel Works, Ltd., Cross Street North, Wolver- 
hampton. 7974 


WO 20-kw., B.T.H. Generators, 250 volts, 80 amps., 700 R.P.M., 
4 pole, compound wound with two pedestal bearings. Could 
be used as motor.—1009, ELECTRICAL Review, 4, Ludgate Hill, 


WO 170-Kw. Belliss-Siemens Generating Sets, 220 volts, 750 
amps.. 380 revs., cylinders 12” and 20” x 16” stroke, spare 
armature.— Harry H. Gardam & Co,, Ltd., Staines. 8018 


ARIABLE Speed Motor, 25 u.P., by Parker, 440 v. D.c., 4 poles 
with interpoles, 350/600 revs., with pulley, rails and starter. 
—Bury Electrical Plant Co., Ltd., Phoenix Street, Bury. 7941 


gee. Crossley Gas Engine, with Dynamo, by Mather & Plait, 

100 volts, 180 amps., 1000 revs., complete with switchboard, 
&c. What offers (coupled or teparately)! Accept £180, or would 
sell separate. Also }-H.P. Robinson Gas Engine, with two lines of 
strapping about 8 ft. long, with brackets and all complete. What 
offers? Buyer to remove at own expense. All at Manchester.— 
Address H. 8. Jackson, 51, King Street, Manchester. 981 


l CWT. Woolwich Tape, }’’, j’’ and 1’. Special offer accepted 
to clear. Available for inspection._954, ELEOTRIOCAL 
REviEw, 4, Ludgate Hill, London. 


l -KW. D.c. Steam Generating Set. by G.E.C.. 110 volts, 4-pole 
Generator, in nearly new condition, modern type.—Harry 
H. Gardam & Co., Limited, Staines. 8009 


29 20-H.P., 440 volts, 3-phase, 25 periods, slip-ring, 710 k.P.M. 
Motors, by Westinghouse, with Itchin pillar starters, almost 
new, cheap.—Robert Walker, 2, Oswald Street, Glasgow. 7862 


l a=. Generating Sets (two) Belliss-Siemens, 440/500 volts 
5 D.C., 375 revs. Generators bipolar type.—7944, ELEc- 
Hill, London. 


TRICAL REVIEW, 4, Ludgate 


2 -VOLT Shunt Interpole Motor, 30 H.p., 1000 R.P.M., by 
Cutting Bros., starter, £97 1Us,—140, Southwark 
8.E. 


40 -KW. p.c. Generator, 425 revs., compound wound, rope 
drive.—Harry H. Gardam & Co., Limited, Staines. 8007 


-KW., D.c. Steam Generating Set, by Browett, Lindley, 
500 triple-expansion enclosed engine coupled to multipolar 
generator, 440/500 volts, also 96-kw. direct-coupled Steam Set, 
enclosed high-speed compound engine and multipolar D.C, genera- 
tor, 460/500 volts.—Harry H. Gardam & Co., Ltd., Staines. 8008 


NICKEL-plated “ Penlite” Torch Cases, available from 
500 stock. Special prices quoted on application. — ‘36, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


-B.H.P. vertical enclosed high-speed compound Steam 
60 Engine, by W. H. Allen, Son & Co., Limited, complete 
with all fittings, and now direct-coupled to three-phase Westing- 
house alternator, 60 periods, 450 volts, but would separate.—Harry 
H. Gardam & Co., Limited, Staines. 8006 


BUSINESSES FOR SALE AND WANTED. 


SUPPLY UNDERTAKING FOR SALE. 

OS to dissolution of partners, a genuine Electricity Supply 

Undertaking for Sale, supplying continuous current at 250 
volts for power, public and private lighting in a prosperous town 
in Sussex. Includes generating station (freehold property), three 
suction gas engines and plants, dynamos, accumulators, switchboard, 
overhead mains, meters, street standards and lanterns, kc. Output 
of station, 150 Kw. Price £13,750.—836, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ARTICLES WANTED. 


"2 following squirrel-cage second-hand Motors for 220 volts, 
A.c., 50 periods, 3 phase :— 
Two 40-H.P., 570 R.P.M., approx. 


One 40 , 

Two 20 ,, 

Three ,, 720 
Seven10 , , 

One 10 ,, ,, 
Two 3 ,, 1400 


State lowest price, carriage paid, and giving full particulars. 
The motors must be in an excellent condition and subject to an 
acceptance test. Offers for slip-ring motors and control gear will 
also be considered. 


7988. ELEoTRICAL REviEw, +, Ludgate Hill, London, E.C. 


Cheap prepaid Advertisements are inserted under this heading at the rate of 
2d. per word per insertion, 


TRADE RATE is. Od. PER LINE. 
Box Number and £uecrricat Review address count as seven words, 


LEAROYD & SON, Bridge Works, Clapton, N.E.—Telephone : 
. Dalston 2278; Telegrams: “ Frangible, Lowclap, London - 
buys for prompt cash every description of second-hand Generating 
Sets, Accumulators, Motors, Transformers, old Arc Lamps, Meters, 
Cable Scrap Metals, Metallic Drosses, &c., &c. Inquiries solicited. 
Establishes over 50 years. 9917 


.C. and p.c, Motors (second-hand), any type, any condition, 
wanted for prompt cash.—A, Learoyd & Son, Bridge Works, 
Heatherley Street, Clapton, N.E. 9918 


(Oontimued on nezt page.) 
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ARTICLES WANTED.—Continued. 


ARTICLES WANTED.— Continued. 


A: .C. Motor (second-hand) 200 volts, 50 periods, single or 2-phase, 
5/8 H.P., 700/960 R.p.M., with rails and starter.—Engineer, 
Northam Lead ‘Works, Southampton. 979 


.C.C. Two-phase Motor, 200 volts, peried, 73 H.P., 1000 R.P.M., 
S.P. type; frame size 82.—Smith & Bellhouse, Darlington 
Street, Wolverhampton. 7952 


‘’ ENERATING Set wanted, direct current, 3000/1000 amps., 75 
volts, about 300 kKw.—Write full particulars, 7906, ELECTRICAL 
REVIEW, 4, — Hill, London. 


OW voltage Alternator, wanted at once, 50 periods, about 230 
volts, about 30 Kw.. or near.—Joseph Sankey & Sons., Ltd., 
Hadley Castle Works, Wellington, Shropshire. 7993 


LD drawn-wire tungsten Lamps wanted, with glass parts 
intact (no fancy shapes); one penny each, —- Harrison 
Trading Co., 847, Harrow Road, London, N.W. 10. 58 


ILATINUM Scrap wanted for spot cash. We purchase Platinum 
and give the highest market price. Call and be convinced 
before selling elsewhere. Parcels by post, prompt cash per return. 
The original firm.—The Depét, 156, Charing Cross Road, London. 
W. Established 1850. 862 


ANTED, Private Lighting Set, comprising Semi-Dieeel 
Engine direct-coupled to 6-KW., 100/150-volt Dynamo, 
Immediate delivery essential. — 1016, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 


ANTED. three-phase, 220 volts, 50 periods, 1500 R.P.M. Motors, 
from | to 30 H.P.—7990, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ANTED, three 10-H.P. and three 5-H P. Induction Mo'ors, 

400 volts, 50 cycles, 3- -phase, running at 960 R.P M. on fall 

load, squirrel-cage rotors ; also iron-clad Star-delta starters, drum 

tyne, for same. G.E.C. make preferred.—Send particulars and 
price and where seen to Hull & Barnsley Railway, Electrical Dept.. 

Alexandra Docks, Hull. 7982 


ANTED, two 75-Kw., 220/250-volt Dynamos, about 550 RB P.M., 
Must be of modern type.—7846, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED, 4-pole, shunt-wound Dynamo, 30/40 v., about 750 w. 
_ Full details, to F. Barbagli, Lianeilian, Amlwch 
Anglesey. 1003 


ELIABLE 3-.P. Motor, A.c., wanted, all accessories 200 volts, 
50 cycles, single-phase, —Clark, 14, Preston Gardens, Wil- 
lesden. 908 


| EQUIRED, 2-H.P. or 3-H.P, single-phase Motor, 50 periods, 
200 volts, about 1000 revs., new or second-hand.—Barron’s 
(Leicester), Ltd., 148 and 150, Curtain Road, London, E.C.2. 983 


MALL Rotary Converter for Accumulator charging, 230 v., 
K » C.. primary and 10 to 15 v. on secondary side, also portable 
Electric Drill, 230 v., vc. to drill up to *" holes in steel—Harry 
Moss, Electrical Engineer, 82, Leeds Road, Bradford. 8013 


\ ANTED. A number of Motors, various H.P.’s., three-phase, 
415 volts (60).—Full particulars to Mr. Russell, c/o Waring 
and Giliow, Ltd., 164/180, Oxford Street, W. 1. 835 


ANTED, at once, all sizes of new D.c.c. Copper wires, from 
10/19 S.W.G. inclusive. Small quantity or complete large 

stocks purchased tor prompt cash.—Western Engineering = 
Swansea. 818 


\ ANTED Dsnamos, Motors, Generating Sets, Switchboards 

and Engineering Plant. of any description. Please send 
full details of any machines offered.—Martin, 320, Witton Road. 
Birmingham. ‘Phone: East 883. 958 


ANTED, Electrical Sets, all sizes, Boilers, Accumulators, 
Dynamos, Motors, &c.; also Scrap Cable and Metals. 
Complete Plants purchased. —Williams & Sons, 37, Queen Victoria 
Street, London, E.C.4. Telephones : 3938 City and 834 Hop. 3800 


ANTED, good second-hand 35/40 H.P., Motor, 440 volts, 

150 R.P.M., slide rails, pulley, main switch, rheostat, 
regulator, complete ; also 10 H.r., D.c. Motor, 750 R.P.M., as above. 
State prices, where can be seen, and if running.— Address P.O., 
Box 46, West Hartlepool. 982 


a ae good second-hand 75-Kw. steam-driven Generating 
Set, 220/250 volts, pb.c., engine to be vertical inverted, 
enclosed compound or triple expansion, and for preference, con- 
densing.—Please offer nearest to Western Engineering Co., 
Swansea. 7817 


ANTED, Motor, 180 to 200 H.P., A.c., 25 cycles, 440 volts, 


with starter complete.—7835, ELECTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


ANTED, one Alternator, approximately 50 K.v.A., up to 600 
volts, 25 to 50 periods; one D.c. Motor, approximately 

5U H.P, 500 volts, speed about 700 R.P.M.; one DC. Generator, 
60 Kw., 500 volts, 720 R.P.M.—Diamond Coal Cutter Co., Wakefield. 
8000 


Wise. one second-hand, 25-B.H.P., A.C., squirrel- cage Motor, 
three-phase, 50 periods, 220 volts, about 940 revs., in good 


condition.—State price, 7977, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


ANTED, one 100 kw., or nearest, but not less than 100 Kw., 
rope-driven, 3- -phase, 100-volt, 40-period Alternator, with 
direct-coupied Exciter; speei about 500 R.p.M. Lowest price and 
earliest delivery wanted.—7996, ELECTRICAL REVIEW, 4, 
Hill, London. 


ANTED, 12 Cut Glass Bowls (suitable for electrical ceiling 
fittings), 12” ae 6" or 8” deep. — 854, ELECTRICAL 
REVIEW, 4, Ludgate Hi London. 


ANTED, 60-8.1.P., 460-volt, D.c., Motor; speed not to exceed 
400 R.P.M.—Full particulars to 1007, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED, 250-Kw. Steam driven Generating Set, consisting of 
Vertical Inverted, Enclosed High-speed Compound Steam 
Engine, direct coupled to three-phase Alternator, 550 volts, 
50 cycles.—Western Engineering Company, Swansea. 7861 


1 ou. .P, 3-phase, 200 volts, 59 periods, 720 R.P.M., squirrel- 

cage ; 2 H.P., 220 volts, 50 cycles, 3-phase, 1490 r.p.m. ; 
3 H.P. 200 volts, 60 cycles, 2-phase, 1600 r.p.m. ; 2 H.P., 480 volts, 
D.c., 1000 r.p.m,—Full details to Barnett & Soaus, ’ Electrical 
Engineers, Barton-on-Trent. 964 


1 /20 B a.P. Oil Engine, to couple to 7°5-kw. dynamo, 800 R P.M. 
State make, new or second-hand. — 7956, ELECTRICAL 
REVIEW, t, Ludgate Hill, London. 


£ 2 0 PER Oz paid for clean Platinum Scrap. Call or post 
parcels, cash per return.—Lawrence L. Stern. 71, London 


Road, Liverpool. Established 25 years. Bankers’ reference. 910 


MISCELLANEOUS 


SPRINGVALE ENGINEERING WORKS, 
General and Electrical Engineers and Founders, 
Springva’e ‘Terrace. Blythe Road, Kensington. 


Oot Munitions, to H.M. Office of Works, Admiralty, Ministry 
of Munitions, London County Council. 

Specialists in electrical installations, a’so temporary installations 

for Exhibitions, Ballrooms, &c. Estimates free. 6665 


Advertisements are inserted under this heading at 1s, 9d. per line. 


A RMATURE Winding and Repairs. New shop, just starting, 
able to give prompt attention.— 900, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


LECTRICAL Manufacturing Firm with 10,000 sq. ft. assembly 

shop space available, are prepared to undertake the assembly 

of small electrical apparatus and wiring supplies.—7986, ELEc- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


or other small Stampings undertaken ; also wool 
bushes and cord grips. Fnqui-ies invited.—Star Electric | 
Accessories, Ltd., 13, Frederick Street, Birmingham. Yeu 


names of manufacturers of underground cables ; 


also joint and distribution boxes for same.—7995, ELEC: 
TRICAL REVIEW, 4, Ludgate Hill, London. 
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NOTICES RELATING TO PATENTS. 
Latest time for receiving, 5 p.m. Wednesday. 


HE proprietor of British Patent No. 15,792/15. dated 
ja November 9th, 1915, relating to ‘ Improvements in Electric 
Motors,” is desirous of entering into arrangements, by way of a 
licence or otherwise, on reasonable terms for the purpose of ex- 
ploiting the above patent and ensuring its practical working in 
Great Britain.—All enquiries to be addressed to B. SINGER, 
29, So. La Salle Street, Chicago, Illinois. 7965 


§ tx proprietor of British Patent No. 13,441/15, dated Septem- 
ber 21st, 1915. relating to “Improvements in Clamping 
Devices for Electrically Conducting Wires,” is desirous of enter- 
ing into arrangements by way of a licence or otherwise, on reason- 
able terms for the purpose of exploiting the above patent and 
ensuring its practical working in Great Britain.—All enquiries to 
Le addressed to B. SINGER, 29, So. La Salle Street, Chicago, Illinois. 
7966 


John E. Raworth & Moss, 


Westminster. Chartered Patent Agents 


NOTICE. 


Turning, Assembling or Instrument Work done in large or small 
quantities. Precision Plant, good Workmanship and fair Competitive 
Prices. Write — THE ELECTRICAL AND SCIENTIFIC 
INSTRUMENT CO., Albany Wharf, Redhill Street, Regent's 
Park, N.W. Museum 4392. 7908 


NOTICE. 


Nickel Plating done at Competitive Prices. Every care taken to 
retain shape and good finish. Immediate Deliveries. Send us your 
Enquiries. -_THE ELECTRICAL AND SCIENTIFIC INSTRU- 
MENT CO., Albany Wharf, Redhill Street, Regent’s Park, 
N.W. Museum 4392. 7909 


FHM COOLING TOWERS, LTD., 124, Chancery Lane, London, W.C. 2 


ELECTRICAL REVIEW. 


INDINGS AND CASES.—Subsoribers and others can have their half-yearly 
numbers bound handsomely in Black Cloth at the rate of 6/6 per Volume, 
including Index, Cases for binding are also supplied at 4/6 each, Indices 34, each. 


NOTICE. 


Where Advertisements are to be answered to a given Number 
at the “Electrical Review ” » applications for 
Names and Addresses of the Advertisers will be entirely dis- 
regarded, and Letters giving incorrect Box Numbers will 
be destroyed. 


FOR YOU TO OBTAIN 
A LARGE FIRM OF caay ‘ie TO SELL 
—- | TO OPERATE 
ENGINEERS | ore 
IN LONDON 

Are cpen io accept Orders for: Book your orders NOW for January—March 
TOOLS, REPETITION WORK, delivery, in time for spring cleaning. 
JIGS, TURNING, MILLING, &c., FULL PARTICULARS FROM MANUFACTURERS 
PRESSINGS, SHEET METAL WORK. Sole Representatives for the British Isles : 

BOX No. 111, MEERLOO PUBLICITY SERVICE, THE DOMESTIC APPLIANCES CO, 

06, NEW BOND STREET, LONDON. W.! 7831 52a, Bow Lane, Cheapside, LONDON, E.Cc. 4. 


SIMPLEX ELECTRIC 
VACUUM CLEANERS 


PROVE THEIR NAME 


| 


Paper Covers, Is. 


24 Pages. 


JUST PUBLISHED. 


THE POWER PLANTS 
BONUSES FOR COAL SAVING. 


ROBERT H. PARSONS, M.Can.Soc.C.E., Assoc. M.Inst.C.E. 


Post Free, 1s. 2d. 


5 Diagrams. 


FOREWORD. 


This little booklet has been written at the request of many Central Station 
Engineers and other friends, with a view to presenting, in a handy form, the 
metnod of establishing and utilising standards of power plant efficiency devised by 
the author and adopted by him witn consigerable success. 


Articles dealing with the method have appeared in ‘ Engineering” and the 
“ Electrical Review,” and some of the following matter is reprinted from the latter 
journal by the kind permission of the proprietors. Thc present explanation, how- 
ever, is more detailed and complete than would be possible in a technical paper, 
while the description of the scheme of bonuses for power plant employes accord- 
ing to the efticiency of their work is entirely new. 


In many large power stations a continuous check upon the efficiency of their 
operation is now maintained by the method advocated, which, moreover, has been 
introduced into the engineering course of a leading fcreign university. 


THE ELECTRICAL REVIEW, LTD., 4, Ludgate Hill, London, E.C. 4. 
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This space will be reserved by 


CHARLES PURDEN, LIMITED, 
BIRMINGHAM, 


for List of their Motors in Stock as 
on January Ist, 1920, and will be 


repeated in the first issue of this 


Paper each month. 


Charles Purden, Limited, are doing this 
to save Customers the unnecessary delay 
of awaiting replies to their letters of 
inquiry for Motors. 


CHARLES PURDEN, LIMITED, 


Lancaster St., Birmingham. 
Walter Purden (Managing Director). 
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(STANDARD TEXT-BOOKS 


For Electrical Engineers, Artisans and Students. 
THE PRACTICAL ELECTRICIAN’S POCKET BOOK. An 


invaluable work of reference, which is recommended by all the electrical 
journals. 1920 edition in preparation. 


QUESTIONS AND SOLUTIONS IN MAGNETISM AND 
ELECTRICITY. (Stagel.) By W. J. WHITE, M.I.E.E. Contains solu- 
tions to all questions in mag. and elec. set by the Board of Education and 
the C. and G. Inst., for the years 1907—1913. Illustrated. 2s. 2d. post free. 


HANDY ELECTRICAL DICTIONARY. By W. L. WEBER. 
Thoroughly up-to-date. Contains definitions of over 4,800 distinct words, 
terms and phrases. Cloth, 1s, 7d, net; leatherette, 2s. 8d. net, post free. 

THE ELECTRIFICATION OF RAILWAYS. By Professor 
GISBERT KAPP, M.1.C.E. A descriptive and well-illustrated work. 4to, 
printed on art paper, with 86 illustrations. 1s. 2d, net, post free. 

PRACTICAL DYNAMO AND MOTOR MANAGEMENT. 
A most useful and practical book. Should be in the possession of every 
maker and user of these machines. 29 illustrations. 10d, net, post free. 


A FIRST COURSE OF ELECTRIC LIGHT SWITCHING 
AND TESTING. By MAYCOCK. Comprises fully detailed Practical 
Exercises in Tumbler Switching and in the Testing of Circuits, Sets of 
Problems for Home Work, and Hints on Working Problems. 54 pp., and 
50 illustrations. 10d. post free. 


“LEKTRIK” LIGHTING CONNECTIONS. A waistcoat pockct- 
book of Lamp Connections. By W. P. MAYCOCK, Flexible linen cover. 
144 pp. and 246 illustrations. 10d, net, post free. 

PRACTICAL ILLUMINATION. By JUSTUS ECK, M.A., M.LE.E. 
A useful pocket-book of information for all interested in efficient illumi- 
nation. Highly recommended. 1s, 2d. net, post free. 


STEAM BOILER CONSTRUCTION. Notes on the Material. 
Construction and Design of Steam Boilers and similar vessels. By E. 
G. HILLER, M.1.C.E, Demy 8vo, 167 pp. and 117 illustrations. 1s. 3d. 
net, post free. 

WORKING OF STEAM BOILERS. By E. G. HILLER, M. Inst. 
C.E., Chief Engineer to the National Boiler and General Insurance Co. 
A book of direct value to every man in charge of steam plant. Fifth 
edition, 147 pp., 85 illus., 1s. 10d. net, post free. 

MEMORANDA OF WORKSHOP PRACTICE FOR THE 
USE OF OPERATIVE ENGINEERS. By W.GLENNIE, Assist. Gen. 
Sec. of the A.S.E. An eminently practical book for working Engineers and 
Electricians. Thousands in use. Cloth 8vo, illustrated. Part * 
Turning; Part II, Fitting. 1s. 6d. net each, post free. 


ELECTRIC BELLS, ALARMS AND SIGNALLING SYSTEMS. 
By H. G. WHITE. A book of direct interest to all bell fitters, and to 
colliery signal engineers. Profusely illustrated. 1s, 8d. net, post free. 

TELEPHONE ERECTION AND MAINTENANCE. A Hand- 
book for the Contractor and Wireman. By H.G. WHITE. Recommended 
by the C. and G. Examiners. Illustrated. 2s, 3d. net, post free. 

DYNAMO AND MOTOR ATTENDANTS AND THEIR 
MACHINES. By FRANK BROADBENT, M.LE.E. A thoroughly 
practical and reliable work, of which over 32,000 copies have already been 
sold. Recommended by the C, and G. Examiners. 3s. 10d. post free. 

ELECTRIC MOTORS, DIRECT AND ALTERNATING. By 
D. P. MORETON, B.S., E.E. An eminently practical work, which covers 
the Principles, Construction, Operation and Maintenance of Motors. 
Limp cloth, 250 pp., 115 illustrations. 6s, net, post free. 

OXY-ACETYLENE WELDING AND CUTTING, ELECTRIC 
AND THERMIT WELDING. By H. P. MANLY. Cloth, 8vo, 215 pp., 
56 illustrations. A most useful and instructive work, Clearly written and 
up to date. §s, net, post free. 

ELECTRICAL MEASUREMENTS & METER TESTING. By 
D. P. MORETON. Cloth, 8vo, 328 pp., 191 illustrations. 6s, net, post free. 


MOTION PICTURE OPERATION, Stage Electrics and 
llusions. By HORSTMAN and TOUSLEY. The most comprehensive 
book on this subject ever issued. 393 pp. and 216 cuts. §s, net, post free. 


ARMATURE AND MAGNET WINDING. A comprehensive 
treatise for workers; fully illustrating the theoretical principles and shop 
practice of armature and magnet work. By HORSTMANN and TOUSLEY. 
Cl. 8vo., 252 pp., and 128 illustrations. Price 6s, 3d. net, post free. 

THE APPLICATION OF ARC LAMPS TO PRACTICAL 
PURPOSES. By JUSTUS ECK, M.A., M.I.E.E. A reliable manual for 
arc lamp users, trimmers, etc. Gives clear working diagrams and details 
of the leading types. Cloth,8vo. 2s, $d, net, post free. 

MOTORS IN A NUTSHELL. By Capt.S. BRAMLEY-MOORE, 
M.C., A.S.C., A plain description of the Modern Chassis, with illustrations 
and diagrams of the Engine, Carburettor, Magneto and Transmission, 
together with a section on Roadside Troubles “and an Appendix of 200 
practical questions. Written for those attending the lectures at the Driving 
School, M.T., A.S.C. 28, 3d, net, post free. 

QUESTIONS AND ANSWERS ABOUT ELECTRICAL 
APPARATUS. By J.W.CRAIG. A very handy work, containing more 
than 200 live practical questions and answers. Absolutely the best set ever 
published for central station operators and men in the repair and trouble 
departments. Cl. 8vo, illustrated, 7s. net, post free. 

AUTOMATIC TELEPHONY. Describes the Strowyer System as 
adopted by the G.P.O. By 8S. TURNER. 32 pp. 74d. net, post free. 


TELEPHONE TROUBLES AND HOW TO FIND THEM. 
On both the magneto and C.B. systems. 18th edition. 8d. post free. 


THE TELEGRAPHISTS’ AND TELEPHONISTS’ NOTE 
BOOK. Third edition. Size, 5} in. x 3hin. 1s, 8d. post free. 


THE HUGHES AND BAUDOT TELEGRAPHS. By ARTHUR 
CROTCH. Invaluable to students, asa knowledge of both systems is now 
demanded by the examiners. Cloth 8vo. 2s. 2d. net, post free. 


QUESTIONS AND SOLUTIONS IN TELEGRAPHY AND 
TELEPHONY FINAL EXAMINATIONS. Being Questions set by the 
C. & G. Inst. in the Final Exams., 1906 to 1915. With full solutions to the 
last papers. By H. P. FEW. 1s, 6d. net, 1s. 9d. post free. 

QUESTIONS AND SOLUTIONS IN TELEGRAPHY AND 
LL ge ty (C. and G. exame., ordinary grade, 1904-1914.) By H. P. 

EW. Fourth edn. Cl. 8vo, 230 pp. 172 illus. 4s. 4d. net, post free. 
noves ON TELEGRAPHY. ByG.MOGG. A simple exposition 
of the rudiments of technical telegraphy and telephony. Specially prepared 
for the C. and G. ordinary exams. 2s. $d. net, post free. 

A.B.C. OF THE TELEPHONE. A Practical Treatise for all 
who are interested in the subject of Telephones. Covers the theory, 
practice, construction, care and nt of teleph s and their 
appliances. 352 pp., 264 illustrations. 6s. net, post free. 

MANUAL OF WIRELESS TELEGRAPHY. By Comdr. S. 8. 
ROBISON, U.S.N. The standard text-book for wireless students. Recom- 
mended by the leading teachers. 8s. 6d. net, 9s. post free. 

AUTOMATIC TELEPHONE PRACTICE. By H.E. HERSHEY, 
A useful and comprehensive book which should be studied carefully by all 
Telephone Engineers. Se. 8s. net, free. 


OWING to the many hundreds of 
replies passing through this 


P| Office each week, we would ask those [in 
answering Advertisements to be 


EXTREMELY ACCURATE 


with regard to the figures WHEN 
ADDRESSING REPLIES to Box 


LIsT OF 


PROFESSIONAL PAPERS 


PUBLISHED BY 


THE COUNCIL OF THE INSTITUTION OF 
POST OFFICE ELECTRICAL ENGINEERS. 


Price. Post free. 
“ Underground H. Com- 
PORT... 7d. 


| “The Education of the Post Office Elec- 
| 


trical — W. HEAVISIDE, 
7d. 


“The Theory and of Central 
Battery — J. 
FRaseR ... lid. 


“ Aerial Wire Construction, with Special 
Reference to the Elastic Properties 


of Copper Wire.” —G. M. Care 7d. 
= 
Dopreciation.” —MajeeW. A.J. O'Meara, 
CMG. BEB. . . Be, 
“Alternating Current 
A. G. Leg, B.Sc.. M.LE.E. lid. 


“The Erection and Maintenance of Post 
Oifice Cells." — W. J. 


MEDYLN. 6d... 7d. 
> “The Loading of Telephone Cable ’ 
Circuits."—A.W. MARTIN ... ie. .. 


“The Law of Contracts.”—D. AIKEs- 
HEAD Stroup. LL.B. ... a 8d. 


“Pneumatic Despatch.”"—H. R Kemper, 
M.lost C.E., M Inst.E.E., M.R.1. 7d. 


“Fundamental Principles of Modern In- 
ternal Combustion Engines.” I’. 
PUNSHEATH .... om ild. 


The ELECTRICAL REVIEW, Ltd., 
4, Ludgate Hill, Lenton, E.C. 4 


TELEGRAPH 
SWITCHING SYSTEMS 


By T. F. PURVES, 


Engineer-in-Chief's Department, G.P.O, 
Cloth, 2s. net. Post Free 2s. 3d. 


CONTENTS : | 
SecTION 1.—Early Switching Systems. SECTION 2.— 
Belgian System of Intercommunication Switching. 
Section 3.—Post Office “Concentrator” System. 
Sectioxss 4 and 5.—London New Intercommunication 
Switching System, Mechanical and Electrical Details. 
J 


The ELECTRICAL REVIEW, Ltd., 
4, Ludgate Hill, London, E.C. 4. 
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Are you open to handle a really profitable and readily saleable proposition ? 
compact self-contained and inexpensive Electric Lighting Plant driven by a small 
trol engine. The plant has been extensively advertised and has created the 
eenest interest and brought enquiries from every part of the country. In U.S.A. 
its sale is enormous. We are just introducing it to the British market, and are 
arranging selling agencies throughout the British Isles. 


IMMEDIATE DELIVERIES 


can be given. It is a tangible proposition—no waiting lists. 
Will_you allow us to send you full descriptive Booklet concerning 
this Ball Bearing Lalley Light Plant. The price, including Petrol 
Engine, Magneto Ignition, Dynamo and Switchboard, mounted on 
solid base, complete with Water Tank, Connections, and Storage 
Battery, delivered f.0. r. London, is £154. 


Please investigate at once. — Write us for Particulars. 


STUDEBAKER LTD., 


LIGHTING PLANT DEPARTMENT, 
117/123, GREAT PORTLAND ST., 


LONDON, W. 1. 
Telephone: Mayfair 5104 (4 lines). Tel : “Studebaker, Wesdo, London.” 


Overall dimensions : 
Length - 314 inches 
Width - 154 inches 
Height - 224 inches 
Nett Weight - 322 a 


Complete—ready to instal. 
Including Battery, Water 
3.58 Tank and Connections. 


THE BALL-BEARING ELECTRIC LIGHT PLANT 
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“LIVERPOOL” 


BAXTER & CAUNTER, Ltd., 
| | 219, Tottenham Court Road, W. 
MANCHESTER: 
\ \\ H. 6. MABBS, 


Marble St., Spring Gardens 


LEEDS: 
\) LOXLEY & uta. 
6, Sholebroke Mount. 


NEWCASTLE-ON-TYNE : 


ROBERT BOWRAN & CO., 
St. Nicholas Buildings 


GLASGOW : 
A. & J. M'CULLOGH, 
140, West George Street 


tRELAND : 
F. A. PORTER, 


LIVERPOOL ELECTRIC CABLE CO., LTD,, 45, souare, 


Head Office & Works: LINACRE LANE, BOOTLE, LIVERPOOL. 
Telephone No. 542 Bootle Telegrams ; “ Concentric, Liverpool.’ 


The “ELECTRICAL REVIEW’S” 
SUGGESTIONS 


for dealing with 
= APPARENT DEATH 
from Electric Shock should be in every Generating, Trans- 


forming and Motor House. 
Mounted on caraboard, 2s. each, post free : Ys. Bd. 
Mountea on linen, and rollers, ls, 6d. each, post free 12, 91. 


4, LUDGATE HILL, LONDON, E.c. 


RHEOSTATS 


Sliding Contact Types 
ISENTHAL & CO., LTD. 


(Department 3) 


DENZIL WORKS, WILLESDEN, 
LONDON, N.W. 10. 


Contractors to the Admiralty, War Office, India 
Office, Colenial Office, Postmaster-General, Se. 
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Western - EJectric 


As Sure As The 
Sun Rises And Sets 


—we MUST improve and rebuild as 
WE GO—else pay the penalty in the end. 


In normal times you “managed” with your old equip- 
ment. To-day you find this equipment inefficient. 


among inter-communicating _ telephones. 

The big houses—creators of industry who 
have installed W.E. Interphones, have proved that 
reliability and economy of upkeep are the 
predominating features. 


ue on Western Electric—superior 


QUALITY 


MANCHESTER, BIRMINGHAM, GLASGOW, 


FIRST 


Western Electric Co.Ltd. 


BUENOS AYRES. 


LEEDS, CARDIFF, SYDNEY, JOHANNESBURG, 
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Safe, Simple, Efficient and 
Economical. No waste heat. 


Carron Electric Irons are beautifully finished 
and nickel-plated. Heating element is firmly 
fixed between machined surfaces of sole and clamp. 

Upright is separated from the iron (except 
at the fitting points) by an air gep, ensuring a 
perfectly coo! grip. 


A stand is attached to each Iron, which a, 
allows the Iron to be placed upright. Voge 
Supplied com: with a strong ye connector, six 
feet of flexi cord _and a B.C. adaptor, ready for 

to ph at 


q A complete assortment of Carron Electrical Cooking 

and Heating Appliances on view at the Company's 

Showrooms, 50, Berners Street, Guteed J Street, where full 

particulars can be 9 No. N Pamphlet, post 
free, on aa” 


Works: 


(CCARRON (COMPANY Queen. 


Stirlingshire. 


Branch Works: Phoenix Foundry, Sheffield. 


On view at ths following Showrooms : London (City and West End), 
Liverpool, Glasgow, Edinburgh. Bristol, Newcastle-on-Tyne and 


irmingham. 
| 


LIMITED, 


STRATFORD, LONDON, E. 


HART Storage Cells 


LONG LIFE, 
HIGH EFFICIENCY, 
LOW MAINTENANCE COSTS. 


SUPPLIED TO ALL PARTS 
OF THE WORLD. ¢ 


Write for Catalogue. 


STORAGE CELLS FOR ALL<CLASSES OF ELECTRIC LIGHTING. 


— 
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OFFICIAL NOTICES. 
Latest time for receiving, 5 p.m. Wednesday. 


COUNTY BOROUGH OF HALIFAX. 


ENDERS are invited for the supply of the following 
Stores and Materials required in the Electricity Depart- 
ment of the Halifax Corporation os the period February 
Ist, 1920, to March 31st, 1921, viz. 
Schedule 


1. Timber. 

2. General Stores, including Ironmongery (such as Hack 
Saw Blades, Screws, «&c.), Cleaning Materials, 
Brushes, Gauge Glasses, Rubber Garden Hose, and 
Block Tin. 

Lighting Fittings and Electrical Accessories, including 

Lamps, Switches, Tapes, &c. 

4. Cables, Vulcanised Rubber, and Phosphor Bronze, Tele- 
phone Wire. 

Cables, £.H.T., 6,600 volts. 

Cables, Low Tension, Lead-covered, and Armoured. 

. lron Castings. 

8. ‘Tubes and Fittings. 

9. Meters (Alternating and Direct Current). 

10. Oils. 

Samples may be seen on application to the ‘‘ Stores,’ Vic- 
toria Street East, from Monday to Friday, December 22nd 
to 26th, and from December 29th to 31st, 1919, between 
9 a.m. and 4 p.m. each day. 

Forms of Tender and full information may be obtained at 
the Office, Foundry Street, Halifax. Intending contractors 
must state the number of the schedule required. Duplicate 
copies of each schedule may be obtained on application, on 
payment of ls. per copy. 

Tenders, in envelopes provided, must be sent to the under- 
signed on or before Monpay, JANUARY 5th, 1920. 

Any sample submitted by tenderers (which will not be paid 
for by the Corporation) must be marked ‘‘Sample. Tender 
for Electricity Stores,’ and sent to the Borough Electrical 
Engineer's Office, Foundry Street, Halifax. 

The persons whose tenders are accepted will be required to 
observe the Fair Contracts Clauses adopted by the Corpora- 
tion. 

The Corporation do not bind themselves to accept. the lowest 
or any tender. 

By order, 


PERCY SAUNDERS, 


Town Clerk. 
Town Hall, Halifax. 
December 10th, 1919. 7894 


“1c. 


ELECTRIC LIGHT INSTALLATION AT CAVAN. 


7 are invited for the following :— 
Section 1.—Suction Gas Engine and Plant. Alternative 
tender for duplicates. 


Section 2.—Electric Generator and Motor Booster. Alterna- 
tive tender for Duplicate Generator. 

Section 3.—-Electric Storage Battery. 

Section 4.—D.c. Switchboard. 

Copies of Specifications can be had on application, accom- 
panied by five shillings for each section, .to cover cost of 
typing. 

Forms of ‘Tender supplied on application. 

Intending contractors, not the manufacturers of the articles 
named in each section, must submit the name of a Guarantee 
Society to perfect a bond on their behalf. 

Tenders must be posted to ensure delivery not later than 
JANUARY 12th, 1920. 

The Company do not bind themselves to accept the lowest 
or any Tender. 


PATRICK REILLY, 


Cavan Electric Light & Power Co., Hon. Secretary. 
Cavan. 
December (th, 7979 


CORPORATION OF BRADFORD. 


HE CORPORATION OF BRADFORD invite Tenders for 
the supply and delivery of two Electric Battery Loco- 
inotives, 60 cm. gauge, with a haulage capacity of about 10 
tons on the level, delivered at their Apperley Viaduct Sidings, 
Apperley Bridge (Midland). 

Further particulars may be obtained from Mr. Josepx 
GARFIELD, M.1.C.F.. Esholt Hall, Shipley. 

The contract will be let subject to the Fair Contracts Clauses 
of the Corporation. 

Tenders, endorsed ** Battery Locomotives,”’ are to be de- 
livered at the Office of the undersigned not later than 9 a.m. 
cn WEDNESDAY, JANUARY 28th, 1920. 

The Corporation do not bind themselves to accept the lowest 
or uny Tender, 


N, L, FLEMING, 


Acting Town Clerk. 
Town Hall, Bradford, 
December Mth, 1919. 8004 


OFFICIAL NOTICES — Continued. 


COM MONWEALTH _OF AUSTRALIA. 


ENDERS are invited up to p.m. on Turspay, Fesru- 

ARY 10th, 1920, for the supply, delivery and erection of 

340 accumulators required by the Postmaster-General’s Depart- 

ment, State of Western Australia, in accordance with Schedule 

No. W.A.647. 

Tender forms, &., may be obtained, on prescribed condi- 

tions, at the office of the HiaH CoMMISSIONER FOR AUSTRALIA, 
Room 406, Australia House, Strand, W.C. 2. 


WILLIAM WEBSTER, 
Postmaster-General. 


Postmaster-General's Department, 
October 29th, 1919. 7936 


BOOTLE CORPORATION. 


HE BOOTIE CORPORATION invite Tenders for the 

wiring of the first 34 houses under their housing scheme. 

fenders to be delivered at the Town Hall, Bootle, not later 

than noon, JANUARY 7th, 1920, endorsed ‘‘ Wiring Tenders 

Housing.’ 

Specifications can be obtained from the Borough Electrical 

Engineer, Electricity Works, Pine Grove, Bootle. 
T. DAWSON CLOTHIER, 
Borough Electrical Engineer. 
7991 


CITY OF MANCHESTER. 
HE ELECTRICITY COMMITTEE of the Manchester 


Corporation are prepared to receive Tenders for the 
supply and delivery of the following :— 
Specification No. 28.—One 2-ton Electric Lorry. 
Specification No. 24.—One 10/15-cwt. Electric Van. 

Specific a. and forms of tender may be had on applica 
tion to Mr. . HuaGues, Secretary, Electricity Department, 
Town Hall, i = chester, on payment of a fee of £1 Is., which 
— will be refunded on receipt of bona-fide tenders. 

Further ggg and information can be obtained on 
application to Mr. S. L. Pearce, Chief Engineer and Manager, 
Dickinson Street, Manchester. 

Tenders, duly endorsed and addressed to the Chairman of 
the Electricity Committee, must be delivered at the Town 
Hall not later than 10 a.m. on Wepnespay, Jaxvary Mth, 
1920. 

The firms entrusted with these works will be required to 
enter into contracts to be prepared by the undersigned. 

The Corporation do not bind themselves to accept the lowest 
or any tenders. 

THOMAS HUDSON, 
Town Clerk. 
Town Hall, Manchester. : 
December 19th, 1919. 7989 


LIMP CLOTH. 40 PAGES. POST FREE te. Gd. 
THE CONDUCTOMETER and 


ELECTRICAL CONDUCTIVITY. 
By ROLLO APPLEYARD. 
The ELECTRICAL REVIEW. Ltd., 4, Ludgate Hill, London, E.C. 4. 


F. WIGGINS & SONS. 


FOR INSULATION. 
102, 103 & 104, Minories, LONDON, E.1. 


Largest Stock in the World. 


Telegraph & India-Rubber Works, Ld. 


5, DRAPERS’ GONS., LONDON, £.0.2.) MILLWALL DOCKS 
(Established 1860. ) LONDON, E.14. 


PURE TAPE | HOOPER’S Vulcanised India-Rubber 


jes for Electrical Work main- 
&c., &c., durability has been proved. 


Telephone: London Wali 401. 


T rams: LINEAR, 


¥ 
- 
ae 
F 
EI 
BI 
Telephone: Avenue 2248 
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a 


RECIS TERED 


TRACE MARK 


—— 


- Portable Combined 


iter 
lers ‘ 
ical No better instruments of similar type are obtainable. . — 
They are self-contained. They possess three current = 
ranges up to 100 amperes and three: pressure ranges 
991 up to 600 volts. The windows are protected by metal 
— covers. The movements are dead beat inaction. They 
are designed for either continuous or alternating current. 
ster 
the 


Evershed & Vignoles, Ltd., 


ACTON LANE WORKS, CHISWICK, LONDON, W. 4. 
ich 


TELEPHONE: CHISWICK 1370. 
TELEGRAMS : * DOROTHEA, CHISK, LONDON.” 


BRITISH The Selling Points of | 
MADE | 


‘Pope Elasta Lamps 


N ISS 
N y 


18 - 
One of the features of the Pope “ Elasta”” Lamp, | 
which is very largely responsible for its popularity 
H. amongst users, is its economy. 
Not only economical in regard to current con- ” ” 
rid. sumption, but also on account of its exceptionally q 
= long life—qualities which appeal to the users. 
Once Pope “‘ Elasta’’ Lamps are used they 
a will always be asked for. 
Licensed under British Patents Nos. 21513106, 23499109, and others. 
POPE’S ELECTRIC LAMP Co.., Ltd. 
Head Office and;Works :— 
d. HYTHE ROAD, WILLESDEN, W.W. 10. 
Telephone : Willesden 1170 & 1224. Telegrams : Pianetary,’ Phone, London.” 
SS \ SS SS 
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Uncut Micain original cases. 
Cut Mica for all purposes. 
Mica Splittings, Washers, &c. 


Moulding Commutator Flex- 
ible, Mica Folium, Tubes, 
Cloth "and Paper, Washers, 
Commutator Rings and seg- 
ments. 


MICA. 
MICANITE. 


LEATHEROID 


in all thicknesses. 


INSULATORS 


WALTHAMSTOW, LONDON, E.17. 


Co., Ltd. 
EMPIRE INSULATING CLOTH. 


PAXOLIN. 
FORMALITE. 


Sheet, Tubes, Cylinders, &c. 


Black Moulded Material, with 
or without Asbestos. 


CUTS THE COST 


OILDAG—OIL AND 
by the discoverer of Carborundum. 


OILDAG is Deflocculated Acheson Graphite diffused in oil—artificial 
graphite produced electrically at extreme heat—graphite absolutely free 
from grit or foreign matter. 

Deflocculated Acheson Graphite is capable of remaining evenly diffused 
in liquids lighter than itself for an indefinite period. It will flow 
wherever the liquid it is mixed with can flow, though it remains a 
solid—the secret of OILDAG, 

The particles of Deflocculated Acheson Graphite in OILDAG are so 
minute that they remain unseen to the eye of the microscope at its 
highest power 

O1LDAG is nota new discovery. It is used in many of the largest 
works throughout the world. It has never failed in its mission to 
conserve power, save machinery, and cuts the cost of Jubrication as 
much as 50 per cent, 


4 


EARTHING 
& BONDING 


Absolutely the only Clip on the 
market that will fit any size 


Conduit, Cable or Pipe. 


HANN INGLE 
43-ALBERT PLACE 


RIDGE ST. MANCHESTER. 


(OIL AND DEFLOCCULATED ACHESON GRAPHITE) 


KILLS FRICTION—CONSERVES POWER 


WO of the greatest experts in England, authors of the standard work “ Lubrication and Lubricants,” 
unhesitatingly state that friction causes a power wastage of 50 per cent.—and more—Power 

paid for but lost in the machines, due to inefficient lubrication—the failure of ordinary lubricating oils 
to interpose an oil film that prevents metal jarring on metal. 
DEFLOCCULATED ACHESON GRAPHITE—the wonder 


WHAT OILDAG IS—WHAT OILDAG DOES. 


OUR FREE BOOKLETS WILL TELL YOU ALL ABOUT OILDAG. 


The facts about OILDAG and Acheson Graphite are 
told cieatly and convincingly. 
O\LDAG can be used to remedy conditions in your 
plant. These booklets will interest and appeal to every 
engineer because they understate the case tor OLLDAG x 
Drop us a to-dey ! 


4 

E.G. ACHESON LTD. 

(Derr. 4). 

Head Office: 5. Chancery Lane, W.C.2 
Works: Plymouth, Devon f 
GREDAG~—Is Acheson Graphite mixed with high- ; | 
&rade grease. Equally efficient, equally economscal 
for general factory use. 


tather than exaggerate. 


OF LUBRICATION 


The logical proven best remedy is 
lubr cant invented 


OILDAG conserves power by improving compression in engine 
cylinders, eliminating friction at all bearing surfaces of engines, 
shaftings and machines. The minute particles of Deflocculated Aoheson 
Graphite in OILDAG fill up the microscopic pores of all metal 
surfaces and form true complementary “ graphoid"' surfaces, self- 
lubricating and as smooth as glass. 


OILDAG saves the “friction wear” on machinery and reduces lubri- 
cating costs by as much as 50% because, when mixed with oil, it 
reaches the bearings at about half the rate of flow cistomary when 
plain oil is used—and  graphoid” surfaces are constantly miintained. 


OILDAG is: sold in the ready-to-use form in grades to 
meet all requirements, for use in exactly the same way as 
plain oil. it is also supplied in concentrated form, for 


mixing with users’ own oils. 


They prove how 2D 


CAPPING 


THE MARK OF ALITY 


ND | 


FOR LIST | 
AND DISCOUNT 
») 
HASLAM STRETTON 
WINDSOR PLACE « 
CARDIFF THOR CAROIFF 


D 
( 

si Paper, Linen, Silk, Tape. 
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} Telephone: MUSEUM 333. Telegrams: COMMELAC, LONDON. : 

. ( TD., 

OMMERCIAL ecrricat Accessories, L 

Manufacturers, Wholesale and Export Merchants, ( 
Diana Place, Euston Road, N.W. 1. 


Dear Sir, 3 
We take this opportunity of wishing % 
our numerous clients a Merry Christmas 


and a prosperous New Year and beg to 
thank them for their past support. 


We would like to inform them that " 
our new January, 1920, List is now ready, y 
which is full of interest, and our aim is 
to give you quality combined with low 
prices and quick delivery. 


Yours faithfully, 
Commercial Electrical Accessories, Ltd., 


A. W. J. Bedbrook, 


Managing Director. 


P.S.—A P.C. will bring you our 1920 List. 
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Victoria Road, Willesden Junction, N.W. 10. 


Over 10,000 suppliea to 
Lighting and Power Com- 
panies for Commutators 
and Slip Rings. 


Spring entirely enclosed. 

Minimum circumferential 
Space occupied. 

Pressure in direct line 
immediately overcentre 
of brush. 

Substantially made and 
no screws or parts that 
can get loose. 

Easy adjustment when 
running if necessary. 


4 
> 


Can be made to suit any Machine 

Recommended for Turbo Dynamos. 

Telephones: 1700 WILLESDEN. 
Telegrams 

“ REGENCY, PHONE, LONDON.’ 


THE WESTMINSTER ENGINEERING CO., LTD., 
Box Type Carbon Brush Holder 


WIRE “> TAPE 


— For — 
ELECTRIC HEATING DEVICES, 
ELECTRIC RESISTANCE UNITS, 


and ALL NICKEL ALLOY REQUIREMENTS. 
PURE NICKEL, 


NICKEL-CHROMIUM, 

NICKEL-MANGANESE, ONEL 
NICKEL-COPPER, ETAL 
NICKEL-CHROME-STEEL, 

NICKE:L-STEEL. 


Complete Catalogue upon Request. 


THE ELECTRICAL ALLOY COMPANY, 


. « Mills: Morristown, New Jersey, U.S.A. . 
Cable Address : Elalco, New York. Codes: A.B.C. (5th Edition) ; Liebers. 


London Office: &, CHANCERY LANE, W.C, 2. 


SISTOFLEX” 


HIGH GRADE 


SYULCANISED FIBRE. 


Hard and Flexible. For all purposes. 


Sheets, Rods, Tubes, Washers, etc. 
LARGE STOCKS. PROMPT DELIVERY. 


SPICER BROTHERS, L" 


Prices and Samples on application. 


19, New Bridge Street. 
TY 6251 (6 iis 


A Sound ELECTRICAL TERMINAL 


SMALL, SUITABLE FOR 
WITHOUT TELEPHONE 
SOLDER) 


we 


FUSE WIRES, 


Send for List and Full Particulars. 


ROSS COURTNE 


ASHBROOK WORKS, LONDON, N. 


{December 26, 1919, 


Street Lighting. 


The demand for better Street 
Lighting is imperative. 


Yet economy in the use of 


energy and materials must claim 
attention. 


Hence, only the most efficient 
lanterns, of sound, substantial 
construction, must be considered. 


“Primus” Lanterns meet all 
requirements; highly efficient 
and practically indestructible, 
they afford the maximum dis- 
tribution of the light of the 
Half-Watt Lamp at the most 
favourable angle without up- 
ward or horizontal rays. 


Delivery of a limited quantity 
may be had from Stock. 


Advice on Street-lighting Problems 
given without obligation, and 
sample lanterns available on request. 


WARDLE ENGINEERING CO., L™.-. 


196, Deansgate, Manchester, N. 
ephones :— Telegrams es 
City 7970 & 7971. 
London Office: 25, Victoria Street, Westminster, 
- London, S.W.1. 
7266, Nathallect, Vic. London.” 
Neweastle Office: Milburn House. 
Telephone 2524, 


on 
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— 
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: No. 512, “Primus” Lantern. 
(Resd.) 
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ROYAL 


ROYAL EDiswan 


POINTOLITE 
(PATENT 


BRISTOL. 


CORK. 
DUNDEE. 
DUBLIN. 
HULL. 
123, 125, Q 


“POINTOLITE”” LAMP 


(for Direct Current only). 


An ideal Optical Lamp giving a perfectly Illuminated disc. 


This lamp is an entirely new departure from the ordinary type of 
lamp which has a filament as the light source, being a high-efficiency 
Tungsten incandescent electric arc burning in a gas-filled bulb. The 
light-giving part of the lamp is a small bulb of Tungsten, which gives 
a point of light exceeding in intensity anything hitherto obtained. 


Such a light source is of course ideal for Optical projection purposes, 
as it gives a perfect disc of light on the screen without blurs or 
inequalities such as are generally met with when so-called focus-filament 
lamps are used. 


A lamp of this description has many uses in Galvanometer, Microscope 
and Oscillograph work, in addition to its use in projection and 
Photographic work. Further, many Chemical, Surgical and Optical 
Instruments are best employed with a point source of light. 


The “Pointolite” Lamp is made in four sizes, viz., 30, 100, 500 and 
1000 candle-power, and, in conjunction with the. special Resistance 
Box are suitable for all supply voltages up to 240. 


For further particulars ask for Leaflet No. L.3124, 


THE 


EDISON SWAN ELECTRIC 
COMPANY, LTD., 
PONDERS END, MIDDLESEX. 


Branches : 


BELFAST. GLASGOW. 


LIVERPOOL. 


BRIGHTON. LEEDS. 
BIRMINGHAM. MANCHESTER. 
CARDIFF. MIDDLESBRO’. 


NEWCASTLE. 
NOTTINGHAM. 
SHEFFIELD. 
SOUTHAMPTON. 


UEEN VICTORIA ST., E.C. 


71, VICTORIA ST., S.W. 
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The Croft Granite, Brick & Concrete Co., Ltd., 


CROFT, near LEICESTER. 
CROFT ADAMANT CELLWORK FOR E.H.T. EQUIPMENT. 


*-NAME-PLATES+ 


ENCRAVED CAST PRESSED PRINTED 
BRASS COPPER IVOR/IME CELLULOID 


LONDON LABEL 


FHIARLEY WORKS, BECKTON 


URGENT REWINDING, 
REPAIRS & RENEWALS. 


ELLERD-STYLES, 


WRITE FOR TRADE LIST. 


MOHAWK CYCLE CO. LTD. 
Alexandra Road, Hornsey, LONDON. 


HATCHAM MFG. CO., L™- 


314, Gray’s |] Inn 1 Road, W.cC. 1. 


PLANT. 


Adaptors, Tumbler Switches, Flex 
ALL ELECTRICAL SUPPLIES. 

GORDON & CO., 


WATER 


HOBSIL” INSULATING 


Give Highest Efficiency for 


ELECTRIC FURNACES, OVENS, &c., &c. 
HOBDELL, WAY & GO., Ltd., 


CAPPER PASS & SON, Ltd., 


BEDMINSTER SMELTING WORKS, BRISTOL. 
Sellers of ANTIMONIAL LEAD of al! Grades 


BUYERS OF 
LBAD ASHES & ES & LEAD RESIDUES from | 
legrams : Pass, Baserou,” Telephone 8475. 


SCREWS 


@uerzmrer, E. J. 


“Phone: Holbom1812. 199, ROAD, LONDON, 1. 


DUGDELL'S PATENT MOVABLE 
FITTINGS. 


Fig. 221. 


HUNDREDS OF PATTERNS. 
Thousands of Repeat Orders. 


See Full Page Second Issue of 
“ Electrical Review” each month. 


CATALOGUE ON APPLICATION. 


FAILSWORTH, MANCHESTER. 


THE ELECTRIC CABINET WORKS 
for Electrical Wood Box Fittings, 
Small abinet Work, &c. 


JAMES POULTON, Bilston, Staffs. 


PATENT LOUD SPEAKING 
WATERTIGHT TELEPHONES 


AS ADOPTED BY 
MANY FOREIGN GOVERNMENTS AND THE LEADING 


Complete Installations for: SHIPS, 
mines, POWER STATIONS, evc.. 


GN D'RECT INTBRCOMMUNICATION OR 
CENTRAL EXCHANGE SYSTEMS 


ALFRED GRAHAM & Co. 
(Pioneers in.Coud Speaking Telephony), 
ELECTRICAL ENGINEERS AND CONTRACTORS, 


Telephone : CROFTON PARK s of : 


$52 SYDENHAM. Navatnapa, Lo’ 


& Manufactured from 
PRIME AMERICAN 
WHITEWOOD. 


Sample and Price on Application: 


The YOUNG Firm, Ltd., 


HOLDENHURST ROAD, BOURNEMOUTH. ‘Phone 186. 


Londen Office : 
78a, Queen Vietoria st. 
EC. 4. 


Glasgow Office : 
87, Weir Street. 


T. W. BROADBENT, LTD., 


Manufacturers of 
ALTERNATORS, DYNAMOS, A.C. & C.C. MOTORS, etc., 


VICTORIA ELECTRICAL WORKS, 


HUDDERSFIELD. 


| | 


| SIZES: 
2 Volt, 14 Amp. 
| | poner 4 , 20 ,, 
al 4 60 
BI 
|) 
| 
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_ FOR ELECTRICAL TRADES 


Te.. 


must be becoming familiarto you. You have 

seen iton many letters you receive—many of 

you have seen it so often that possibly the 
message which it carries is not so forceful to-day 
as it was when first it came before your notice. 
Well. we ask you to look again—to read it carefully 
—to book the date, for on such date there will be 
opened the finest exhibition of British Empire Pro- 
ducts which has ever been held anywhere. 

And remember, that Exhibition represents a_ 
National effort, and that visitors thereto will be 
able to conduct their business in the right atmo- 

sphere, and undoubtedly by being present 
will materially enhance their own success 
and that of British Commerce generally. 
details from General Manager 
Industries Fair (8’hm) 1920 
of Commerce, 


Clarke & Clarkes’ 


& 
TRANSFORMERS 


“Diamond” Transformers. 
Small Transformers for Lighting and Power and every purpose. 


SOLE MAKERS: 


BULPITT & Sons, Ltd., 


Swansea Works, BIRMINGHAM. 


MOTOR-CAR LIGHTING SETS. 
SMALL POWER MOTORS. 


BELLING 
IRES 


also 1, 2 and 3 heat red-hot open-type 
boilers, bath water heaters and complete 
pressed steel cookers for domestic use. 


BELLING & CO., enoineers, 


UPPER EDMONTON, LONDON, WN. 18. 


PRICE & QUALITY. 


IRMS who sell Conduits and Fittings 
on price, admit in doing so, that 
these goods belong to a class in which 
price counts for more than quality, and 
the Electrical Contractor, or responsible 
Engineer, who purchases on price only, 
is, on this very count, less than fair to 
his principals, 


Low price means low quality. You 
cannot expect in a low-priced conduit 
those super-qualities and refinements to 
be found in Simplex. 


Remember that labour charges are 
high and will remain high. Simplex 
Conduits and Fittings are so designed 
and made, that the labour costs in erection 
are reduced to a minimum. 


Simplex may cost more, but it is 
certainly worth more. It is cheapest in 
the long run to use it. 


SIMPLEX CONDUITS, Ltd. 


Head Office and Works: 


GARRISON LANE, BIRMINGHAM. 
London: 113-17, Charing X Rd., W.C. 


MANCHESTER : 
GLASGOW : 
NEWCASTLE 
BRISTOL 
LIVERPOOL 
LEEDS 
SWANSEA : 
CARDIFF : 
SHEFFIELD 


16 Corporation Street. 

72a, Waterloo Street. 

61, High Bridge. 

10-11, Denmark Street. 

96, Whitechapel. 

6, White Horse Street. 

5, College Street. 

: : 4, Westgate Street. 
281 —3, Attercliffe Common. 
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Write for our new Folders just issued. ey 


MICA & MICANITE SUPPLIES 
MICA HOUSE, OFFORD ST: LONDON, Ni} 
PHONE NORTH 805 


= 


=| 4 
“INSULATION 


— 


TRADE 


| Cole, Marchent & Morley, Ltd., 
Bradford, Yorks. | 


Cc. M. & M. 


CONDENSING PLANTS. 


SURFACE TYPE— 


(Under Kinetic Patents) with partial 
FLEXIBILITY OVER WIDE RANGE 
RELIABILITY AND SIMPLICITY IN 


or entire steam jet air extraction 
OF LOADS. 
OPERATION. 


and de-aeration of feed water. 


With Steam Jet Air Extraction. 


| LOW LEVEL JET TYPE— 


ECONOMY IN STEAM, 


TESTING 


RESISTANCES 


For Calibration and Experimental Work. 


We manufacture Resistances for Meter Testing, Photometic 
Work, Wireless Telegraphy; Cinematograph, Theatre Dimmers, 
Arc Welding and for all purposes. 


Please address your enquiries to :— 


THE CRESSALL MANUFACTURING Co, [2m 


Manufacturers of Brass Pushes, 
Bell Contacts for Burglar Alarms, 
and keeping a large stock of 
Electrical Accessories. 


FREEMAN ELECTRICAL ACCESSORIES €0., 


30, Little Trinity Lane, 
.Queen Victeria Street, LONDON, E.C. 4. 


Telephone: Central 7820. 


| i. 40 & 41, Staniforth Street, BIRMINGHAM. | | 
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. PLANTS 
BRITISH MADE. 


SWITCHBOARDS 
In con- 
iunction with out 
_ Mercure Sets for 
Charging & Light- 


° 


Country Houses, 


“WORK 


-VALVELESS 


ERCURE va 


FOR 


UNGALOWS, 
FARMS, 
etc. 


FROM 


PETROL, PARAFFIN or GAS. 


Dur 


All sizes* 
from 


Engine complete with Governor, 


Extracts from unsolicited Testimonials :— 


E. H., South Kilworth, December 12th, 1919. 
The Engine Set works very well and is 
running about 4 hours a day. it’sa 
little beauty. 


J. H.B., Dane Ghyll, Furness Abbey. 
| am very pleased with your “Mercure” 
Lighting Set. It does everything you 
claim for it. 


SPECIFICATION. 


Water and Fuel Tanks, Silencer, injector, High 


Tension Magneto, Driving Belt, Shunt Wound Dynamo suitable for Lighting and Charging. 


B.H.P. CAPACITY—WATTS. | 


PRICE. SWITCHBOARD. | ACCUMULATORS. 


~ Half-Watt Lamps. 


17-30 250\£5210s. £13 5s. £19 

23-30 350 £65 £13 5s. £21 
4; 40-30  600)£87 £2510s. £31 

2 67-30 1000\£97 £25 10s. £47 5s 


The Engine Supplied 
illustrated to the 
will light Govern- 
Lamps of for 
30 CP. FULLY ILLUSTRATED AND DESCRIPTIVE | National 
each. LIST ON APPLICATION. Service. 


Svuspsect tro Trape Discount, 


MAGNETO IGNITION OF HIGH TENSION TYPE 
IS FITTED TO ALL ENGINES. 


London Office : 


E.C. 4 


122,CANNON STREET, 


IRRLEES 


SURFACE 
OR JET 


fitted with Mirrlees-Leblanc Rotary or 


Multijector Air Pumps. 


Mirrlees Surface Condenser—Wedge Shaped Type, 
for 18,750 K W._(25,000 H.P.) Turbo-Alternator. 


i Specialists in Condensing Plant. 


VACUUM 
for steam turbine 
requirements produced 
economically and with 
absolute stability. 


THE QUALITY MARK 
FOR MODERN 
CONDENSING PLANT. 


UMPA NV SCOTLAND STREET, 


The most MODERN 
The most EFFICIENT 


The most RELIABLE 


Mirrlees Jet Condenser. 
Steam Duty: 97,000 Ib. per hour. 


Head Office & Works: 


GLASGOW. 


| 
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Stock Deliveries 


at competitive prices of real: cocus 
and walnut B.C. and S.B.C. Adapt- 
ors. We also stock B.C. Hand i 
Shield, Pragnall, E.S. to B.C. and edotatealich 

B.C. to E.S. If quality counts you 

must have B.T-H. Wiring Supplies 


The British Thomson-Houston Co. Lid = 
Mazda House, 77 Upper Thames Street hee 
4 | dilustr 
1247 the 1 
1 Turbi 
; Excite 
Statie 


me “QVERSEAS' Electric 
Lighting Machines. 


by * HE “OVERSEAS” LIGHTING SYSTEM (size 1) will supply 
= 40 Lamps (each of 20 candle-power) at 110 VOLTS standard current WES 
for your home and other buildings, and will drive your 
fans, churns, irons, pumps, chaff-cutter, etc., at less cost 
than you would pay in the city for current. Turn on 


lamps in any part of the house, and at once you have light. In or 
The following points show the simplicity of the rales 

“ Overseas” Lighting System :— 
aside 

No need for you to start the engine. for ti 

Low cost of maintenance, as a gallon of petrol will last Elect 


from 8 to 12 hours. 


Simple and easy to operate, as it has few moving parts, and We 
these are easily accessible. 


sq. ft 
Accumulators standardised, and obtainable anywhere at a and 
The “ OVERSEAS” Automatic Electric Lighting Set. low cost. | 
Size 1.—40 lamps, STARTING Anyone who can run a motor-cycle can easily keep it in order. me 
of 20 C.P. each. STOPPING Ample reserve of power. 

List price £140. Has sufficient capacity for lighting the ordinary home, of or 
Size 4.—200 lamps (4000 watts). List price £230. supplying current for lamps, ironing, fans, pumps, etc. We | 
Largely used for Cinematograph work, etc. 

For details of other Machines, see our List. It automatically starts or stops by turning on lights or power. DES! 
can 


THE OVERSEAS Engineering Co., Ltd., || =" 


EXPORT SPECIALISTS IN ELECTRICAL AND ENGINEERING EQUIPMENT, 


75, Curtain Road, London, E.C.2. 


Telephone: London Wall 5443-4. Telegrams : ‘* Luminously, London,” 
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/Ilustration shows one of 
the 10,000 kw. Parsons’ 
Turbo-Alternators ane 
Exciters at Carville Power 
Statien, Wallsend-en-Tyne. 


arsons 


EATON: ‘WORKS. NEWASTLE TYNE 


COMPLETE INFORMATION ON REQUEST. 


AT THE SERVICE OF INDUSTRY. 


PARSONS’ Steam Turbine Elec- 
tricity Generating Plant is supp!y- 
ing the necessary energy to many 
large industrial areas. The reliable 
and continuous operation means 
satisfaction to the Power Company 
and to the Consumers dependent 
upon a regular supply of power. 


Telephone: 
CROYDON 1738. 


Telegrams: 
VECO, CROYDON.” 


VIDAL 


THORNTON ROAD, 
WEST CROYDON, SURREY. 


In order to accommodate the requirements 
of clients who wish to be free from manu- 
facturing responsibilities, we have set 
aside a portion of our works capacity 
for the QUANTITY PRODUCTION of small 
Electric Motors, Dynamos, &c. 


We have a NEW FACTORY of 25,000 
sq. ft. floor area equipped with automatic 
and other High-class Machinery, and can 
EFFICIENTLY HANDLE the manufacture 
of Machines from 1100 H.P. to 50 H.P. 
of ordinary or special type. 


We are prepared to work to CLIENTS’ 
DESIGNS and WORKING DRAWINGS, or 
can carry out Designs to fulfil any 
particular specification. 


WE INVITE YOUR INQUIRIES. 


Sie ) Bi: 


9 
ELECTRIC 
FIRE-STOVE 


This Stove can be used for 
ccoking, as well as for warm- 
ing a room. It is the only 
convertible fire without 
, swivels, springs or other |: 
<<. parts to get out of order. 

If you want to boil water 
for tea, you tilt it to the 
horizontal, put on the kettle, |3 
and in a few minutes the |: 
water is ready. 

We supply this Stove in 
black enamel and nickel- 
plated finish, for all volt- 
ages, 100—250 volts. 


Write for List and 
Trade Terms to-day. 


“Z” ELECTRIC LAMP 
MFG. CO., LTD., 


General Supplies Department 
SOUTHFIELDS, LONDON, 
WELCO PATENT S.W. 18. 


no, 126142. 
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Send your order now for 


THE - ELECTRICAL 


ENGINEERS 


1920 Edition. Ready on December 2Oth. 
520 QUARTO PAGES. 


PRICE 


**A most amazing "7 veritable pantech- 


hook of reference.” nicon of information.” 


POST FREE. 


S. DAVIS & CO., 30 & 31, St. Swithin’ 


s Lane, London, E.C.4. 


EVERYTHING ELECTRICAL 


We can supply all makes of Conference Lamps, one-watt and half-watt. 


Price List of Accessories LARGE Let us quote for your wants. 
Post Free upon request. LONDON STOCKS. atisfaction Guaranteed. 


Send us your enquiries and we will quote Lowest Competitive Prices. 


ESTABLISHED 1839 


LONDON 
J. & W.B. Smith, Ltd. 
MELBOURNE 
BRUSSELS 
THE BRITISH HOUSE. 


15, 17, 19, 21 & 23, FARRINGDON RD., LONDON, E.C.1. 


“DELCOBLAST” 


Reg. Nos. 350,202 and 358,875. PERFECTED. 


The Only Satisfactory Preparation for Obscuring Lamps. 

Any and every kind of glass can now be obscured owing to extensive recent “mm 
experiments by a qualified Chemist in the process of manufacturing. 
SEND FOR A PINT JAR, YOU WILL BE SURPRISED AT THE QUICK RESULT. 


By placing i in solution 20 to and afterwards wiping over with a damp spong frosti ual 
blasting can on current. No in therelore no emell or 


é te Frosting a be ra by Shesnieals or spirit. or scraped off with a kn ife. If you “ Delcoblast” your 4-watt — 


half-way you can dispense with the “bowl” fitting. - eins ies ail LAMP OBSOURER. 
EQUAL TO SANDBLASTING. DEMONSTRATIONS BY APPOINTMENT. 
As supplied to the Admiralty, War Office, H.M.O.W., the principal Borough Councils and Lamp Manufacturers. 
Sole Manufacturer : Scottish Agents : Manchester Agent: 
+ South Street, 133 bell Street, 26, Corporation Street. = H 
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A New Factory 


Perhaps the most potent argument we can use 


as to our success with 


ALTERNATING 
CURRENT MOTORS 


is that we have found it necessary to build and 
equip another factory expressly for the manu- 
facture of this type of Machine. 


For a long time past our experts have given the 
construction of this type of Motor their very 
special consideration with the result that we are 
able to offer a machine of the highest possible 
efficiency, possessing complete interchangeability 
at a low competitive price. 


The mechanical soundness of the Parkinson 
A.C. Motor and the fact that it is designed 
essentially from the point of view of its utility 
to the user, render it not only a good invest- 
ment for the present’ but also for the future. 


Enquiries invited from all interested 
in Electric Motor Installation. 


Parkinson Specialities 

include “Single Phase” 

and ** Polyphase’’ Motors 
for all purposes. 


ie) 
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MASTERPIECE 
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SELLING LINES 


No. E843.—UNIVERSAL TOASTER. THE GeyseR ELECTRIC WASHER. No. E9676.—UNIVERSAL COFFEE PERCOLATOR. 


ALI LABOUR SAVERS. 


Factors: 


MANCHESTER: LIVERPOOL ; HULL: LONDON : 
BAXENDALE & Co., Ltd. BAXENDALE Bros., Ltd., T. BEADLE & Co., A. EMANUEL & Sons, Ltd., 
CH. Dept.), Miller Street. 29, Harrington Street. 3, Castle Street. George Street. Manchester Square. 


Manufacturers’ European Sales Branch: 


L.G. HAWKINS & CO., 116, Charing Cross Road, LONDON, W.C. 2. 


"Phone: REGENT 22904. 


i| 


| 


ULATING MATERIALS 


MICANITE 


PRESSPAN- & JNSULATING-MATERIALWORKS FOR THE ELECTRICAL BRANCH 


YOU are invited to Mme give us a call to | 
see these Ham Goods. | 
| 
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ELECTRIC 


PUSH-BUTTON 
SPEED CONTROL 


and Printing Presses. 


The Control that 

Helps Output 
By speeding up to their fastest safe limit all operating 
functions. 


By reducing the operator’s task in starting, stopping or 
changing speed, to the simple pressing of a button at 
the working position. 


By enabling speed to be altered without stopping or 
withdrawing the tool. 


The Control that 
Abolishes Electrical 


Bre akdowns No. 260—Speed-Regulating Controller. Reversible and 

non-reversible for direct-current motor drive- 

By making every operation entirely mistake-proof and Gives wide sheed range ubove and below normal. 
foolproof. 


By automatically governing the rate of acce'eration 
and deceleration. 


By preventing injurious overloads without shutting 
down. 


The Control that 
Reduces Fatigue 
By eliminating many change speed gears. 


By ensuring correct control without diverting the 
machinist’s attention from his legitimate work. 


By giving complete command from the working 
position. 


The Control that 
Wins Confidence 


By high quality of construction and freedom from 
breakdown. 

By uniform success in operation. 

By good reports from numerous users. 


IGRANIC - ELECTRIC Ce [> No. 450-65.—Non-reverse Push-Button Station, Can be 


mounted in any convenient prsition on the machine. 


147, Queen Victoria Street, Additional stations can be provided for multiple 


control. 


LONDON. Works: BEDFORD. 


Branches : 


30, Cross Street, 50, Wellington Street, 
MANCHESTER. GLASGOW. 
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High Efficiency 
Centrifugal Turbine Pumps 


Although our pumps are low in price they com- 
pare favourably in workmanship and material 
with any others on the market, whilst their 
EFFICIENCY cannot be surpassed. 


Write for List No. 846. 


LONDON, S.W. | READING. 


Cost: 3d. per square yard. No renewals in 5 years. 
3 ANTI-CORROSIVE, ACID RESISTING, 
INSULATING, STANDS 700° FHT. 
WRITE— 


CUIRASS PRODUCTS, Ltd., 39, Victoria St., S,W. 1. 


Makers of the LIQUID ROOFINGS that make leaky roefs waterproof. 


'Phone—27145 PYTE. 8CH. Ex. Telegrame—"' SEACO.” 
4.8.0, MARCONI and PRIVATE CODES. 


TYPES: MOTORS A.C. MOTORS 


Veutiated. 
Pipe Ventilated. Taree-Phase. 
POLISHING or 

MOTORS 
BOARDS 
LEEDS and 
FAN MOTORS. = — BOXES, Ete. 


+ to 150 B.H.P. 


WRITE FOR PARTICULARS. 


ENCLOSED VENTILATED TYPE. 


Registered **‘ WIEP HAN” Trade Mark 


ATERTIGHT PLUGS 


For Portabie and Permanent installations, Fieid 
Piants, Motors, Mines, Shipyards & 3-phase Work, 
Special! Plugs for Ship Wiring and Docks. 


As used by H.M. War Office, L.C.C., Electric Supply Companies, do. 


SIMMONDS BROS., Ltd. 


4, 6 and &, NEWTON STREET, HIGH HOLBORN, W.©. 2. 


Angie Piug and Socket. 


‘Phones > 9800 Gerrard. 12081 “be 
Central. Telegrams: “ Nipbon. London. 
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Included in the wide variety 
high-grade manufactures that y 
can get from Silvertown are 
following: 


Cables and Wires, 

Dynamos and Motors, 
Telegraph & Testing Instruments, 
Batteries, Carbons, 

Searchlight Projectors, 
Insulating Tapes and 

Jointing Materials, 

Ebonite Sheet, Rod, Tube, &c., 
Rubber Gloves for Electrical Work, 
Belting, Hose, and other Rubber Goods. 


The Silvertown Works cover seventeen acres. 
Nearly 5,000 Workpeople are employed. 


THE INDIA RUBBER, GUTTA PERCHA 
TELEGRAPH WORKS CO., LTD. 


HEAD OFFICE : WORKS : 
| Write for copy of List Silvertown, London, 
1 LEGRAMS : 
i i INLAND: “Silvergray, Cannon, London.” INLAND : “ Graysilver, Silver. 
No. 16, which gives FOREIGN: “Silvergray, London.” FOREIGN Graysilver, Londoo.” 
i the complete range of E 
Silvertown products. HOME- Belfast, Birmingham, Bradford, Bristol. Cardif. Dublin, Glasgow, Liverpoo!. 
| ABROAD—Adelaide, Buenos Calcutta, Christchurch (N.Z.), Durbas, Joba 
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